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[OFFICIAL NOTICE. ]} 
Fifth Annual Meeting, Pacific Coast Gas Association. 
pa 
Paciric Coast Gas ASSOCIATION, 
OFFICE OF THE SECRETARY, 
OaKLAND, CAL., June 4th, 1897. 

The fifth annual meeting of the Pacific 
Coast Gas Association will be held at San 
Francisco, Tuesday and Wednesday, July 
20th and 2ist, 1897, at 10 o’clock, a.m., in 
the office building of the San Francisco Gas 
and Electric Company. 

A meeting of the Board of Directors will 
be held on Monday, July 19th, at 8 p.m, 
at headquarters in same building. 

The following papers wil! be read and discussed during the sessions : 

The President’s Address, by Mr. T. R. Parker, Napa, Cal. 

‘* Spontaneous Ignition of Coal,” by Mr. John L. Howard, San Fran- 
cisco. 

‘* Reminiscences,” by Mr. F. H. Eichbaum, San Francisco. 

‘** Value of Small Gas Bills,” by Mr. W. W. Gillespie, San Francisco. 

“‘From Coal Gas to Natural Gas,” by Mr. John Kempf, Jr., Salt 
Lake City, Utah. 

“Small Lighting Plants and their Management,” by Mr. Thos. D. 
Petch, Eureka, Cal. 

** Practical Suggestions,” by Mr. Chas. E. Burrows, Walla Walla, 
Wash. 

‘*Uniformity of Accounts,” by Mr. C. O. G. Miller, San Francisco. 

** Municipal Control,” by Mr. C. W. Quilty, San Jose. 

‘*A Short History of a Long Life,” by Mr. C. M. Converse, San 
Francisco. 

‘*Recuperative Benches for Coke and Coal Firing,” by Mr. D. R. 
Russell, St. Louis, Mo. 

‘* Card Bookkeeping,” by Mr. V. Stow, San Francisco. 

‘*Gas as Fuel,” by Mr. F. Foveaux, San Francisco. 

Questions received will be assigned to members for reply. 

The ‘‘ Experience” Department, edited by Mr. John Clement, of Red 
Bluff, Cal., and the ‘‘ Wrinkle” Department, edited by Mr. M. C. Os- 
born, of San Diego, Cal., will make report. 

All gas men sojourning in San Francisco at the time of the meeting 
are cordially invited to be present and to participate in discussions. The 
Secretary will at all times cheerfully answer any questions and furnish 
information concerning the meeting, hotel accommodations, etc. 

Thursday, July 22d, 1897, will be the outing day for members, their 
families and friends. A trip on the world-famed scenic railway to the 
top of Mount Tamalpais will be made, and luncheon served at the 
“Tavern of Tamalpais.” From San Francisco to the mountain top 
there is revealed the grandest panorama of ocean, cities, towns, bays, 
valleys and mountains in the world, the view reaching from the snow- 
capped Sierras to 60 miles from the Marin county shores on the Pa- 
cific. The usual banquet will be held on Tuesday evening, July 20th. 

Eastern members, and others from the Eastern States intend- 
ing to visit San Francisco, are requested to advise the Secretary 








in advance. Joun A. Britton, Secretary. 
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BRIEFLY TOLD. 
EER Re 

DeaTH OF Mr. Georce 8S. Harris.—We regret to report the death 
of Mr. George S. Harris, for many years Superintendent of the Mans 
field (O.) Gas Light Company, who died at Hot Springs, Ark., on the 
morning of Sunday, June 14th. Deceased, accompanied by his son, 
Mr. William Harris, journeyed to Hot Springs towards the close of last 
April, in the hope that a sojourn at the Springs would stay the com- 
plaint from which he suffered, but death would not be denied. In the 
early eighties Mr. Harris was quite prominent in Western gas circles, 
and was very much interested in Association proceedings, having been 
a member of the Western Gas Association and of the Ohio Gas Light 
Association, at the meetings of which he was a frequent attendant. He 
was born in Washington county, Pa., in 1836, and his earliest business 
connections seem to have been established in Bucyrus, O., which place 
he settled, in about 1859. In 1862 he accepted the position of Superin 
tendent to the Mansfield Gas Light Company, which place he filled ac: 
ceptably for well over a quarter of a century. He was also engaged in 
other business lines in Mansfield, and at the time of his death was the 
senior member of the firm of George S. Harris & Sons, whose specialty 
was trading in the stove and tinware line. Deceased was prominent in 
the Masonic circles of Ohio, and, besides his membership in the Western 
and Ohio Associations, was also on the rolls of the National Association 
of Master Plumbers. His widow, a daughter and two sons (Ralph and 
William) survive him. The funeral services were held at his late resi- 
dence in Mansfield, the religious ceremonies being directed by the Rev. 
F. G. McFarlan, and the Masonic rites were conducted under the au- 
spices of Mansfield Commandery, K. T. 





FieLp’s ANALYSIS FOR 18%6.—We are indebted to the courtesy of the 
compiler for a copy of *‘ Field’s Analysis of the Accounts of the Prin- 
cipal Gas Undertakings in England, Scotland and Ireland” for the 
year 1896, which completes the 28th year of the publication of this most 
useful work. It is not necessary for us here to repeat that which we 
have had occasion to say about this excellently arranged work of 
Mr. Field’s each time that it comes to hand, so we may pass that part 
of our reference in the remark that it is just as valuable as ever, which 
estimate means that it is sufficiently valuable and useful to have a get- 
at-able place in the library of every one interested in the gas industry, 
either from the point of an engineer or from the view of an investor in 
gas shares. We do not propose to repeat the figures which Mr. Field’s 
tables hold, but we will just mention the fact, by way of proof that the 
gas business of London isin rather a healthy condition, that the three 
Metropolitan Companies of the world’s largest city made and sold the 
the following quantities of gas in 1896: 


Company. Gas Made, Cu. Ft. Gas Sold, Cu. Ft. 
Gas Light and Coke.... 21,465,511,000 20, 115,728,000 
Commercial............ 2,368, 225,000 2, 166,255,000 
South Metropolitan .... 8,767,311,000 8,180, 187,000 





Notrs.—Mr. Jobn F. Meagher, President of the Mankato (Minn.) 
Gas and Electric Light Company, died at his home in that city on the 
evening of June 19th. Deceased, who was also President of the 
National Citizens Bank, of Mankato, was born in Ireland, in 1836, and 
accompanied his parents to America in 1847, the family settling in 
Northern Illinois. In 1858 he became a resident of Mankato and 
became identified with the railroad interests of Minnesota, first as a 
constructor and afterwards as a financier. In 1870 his fame and for- 


tune were firmly established, and subsequently he became a prominent 
figure in the Democratic politics of the State, which he served as a 
legislator and in other capacities. Two sons and three daughters sur- 
vive him.—Secretary Hand, of the Scranton and Hyde Park (Pa.) 
Gas and Water Company, has been authorized to publish the following 
reduced schedule of gas rates, the same to take effect on and after July 
ist : Gross, per 1,000 cubic feet, $1.20, with 5 per cent. off for prompt 
payment (within 20 days), on all accounts showing a consumption per 
month amounting in value to less than $25, the discount to be increased 
to 10 per cent., where the monthly consunption exceeds $25. ——Mr. J. 
A. McCollum, Superintendent of the Riverside (Cal.) Gas Company 
since 1888, has tendered his resignation, the same to go into effect July 
ist.——A deal has virtually been consummated whereby certain in- 
terests, said to center in New York, have secured control of the stock 
of the New Haven (Conn.) Gas Light Company, at a price amounting 
to 280 per cent. As the capital stock of the Company stands at 
$1,000,000 (par $25 per share), this means an investment by the com- 
bination of $2,800,000. The understanding is that the purchasers are 
the parties who were behind the recent oy emery for charters for the 
right to supply gas in New Haven and Hartford, which applications 
were so summarily rejected by the Connecticut Legislature.——Presi- 
dent Holmes, of the Santa Ana (Cal.) Gas and Electric Company, says 
that the supply of incandescent electric light by that Company, which 
supply was discontinued about two years ago, will be recommenced by 
September Ist. 





[Prepared for the JourNAL.] 
Locating, Determining and Laying of Street Mains and 
the Distribution of Gas.—No. IX. 


em 
By Mr. J. P. Gi. 


There are some towns which are built largely on one thoroughfare, 
with short branch streets leading therefrom, the calculations for whic: 
will be based on the method shown in Plates Nos. 10 and 10a. Ifa side 
street should require a larger pipe than 3 inches its length may be 
divided into shorter ones, as in Plates Nos. 3’, etc. Or twoneighboring 
but separate small towns or large villages may be so situated that they 
can be supplied with gas from a works built at a near and intermediate 
location. A short, large main can be laid to some point, X, where it 
can be branched off into two mains, Let the two towns be designated 
by Aand B. Let the distance from the works to X, where the branches 
commence, be 200 yards, and the length from X to and through A be 
1,500 yards, and the consumption, actual and prospective, be 10,000 
cubic feet per hour; and let the length from X to and through B be 
1,000 yards, and let the consumption in B be 6,000 cubic feet per hour. 
There will then be, from the works to X, Q = 16,000 cubic feet, L = 
1,700 yards, H = 1 inch, and the specific gravity = .5. 


__ .0000006 x .5 x (16,000)? x 1,700 








D* i = 130,560, 
requiring a 12-inch pipe. 
.0000006 x .5 x (16,000)? x 1,700 ‘ 
f= = .52 inch. 


248,832 
1.00 — .52 = .48 inch, the pressure at X. 
There are, then, for A, Q = 10,000 cu. ft., L= 1,500 yds., H =.48 inch ; 
* and for B, Q= 6,000 “ L=1,000 “ H=.48 
to find the diameters of the pipes, etc. 

Again, let the districts be contiguous. Thecalculations may be made 
as indicated in Plates 3, 4, 7, 8, 9, 10, according to the circumstances 
and conditions. Special examples can be worked out as occasion may 
require. . 

A town of the size selected for the purpose of this investigation, and 
laid out in avenues and streets as in the examples employed, would 
evidently, if fully built up and inhabited, consume more gas than that 
herein assumed, viz., 60,000 cubic feet per hour. This will not, how- 
ever, affect the accuracy of the work for the object in view, since any 
other quantities of gas consumed may be substituted for Q in the equa- 
tions. Therefore, the exemplification given of the principle and mode 
of locating mains, and of estimating the diameters of the pipes and the 
pressures, is applicable to sparsely settled as well as thickly settled 
towns and cities, whether they be larger or smaller. 

The preceding estimates have been made for a city that is compara- 
tively level, as New York, Philadelphia, Boston, etc.; but that for 
which these estimates are intended has, by hypothesis, a rise of 310 feet 
in 3 miles, as it recedes from the river. 

As gas gains in pressure 1 inch in about 100 feet of elevation, street 
regulators are required in this case. 

When there are three supply pipes running north and south, there 
will be six regulators in all, each line requiring two. 

Taking the supply main running from east to west, that is from A to 
D parallel to the river, for the base line, commencing at the points 
B, C, D, and running north, the regulators will be located as follows : 
Referring to Fig. 12, page 720, which is here shown, enlarged and coms 
pleted (see Fig. 12a) for further use, it will be seen (designating the two 
regulators by R and Ra) that there is one 1,095 yards from C’ towar’s 
©”, and one 250 yards from C’”’ towards C’”. 

These distances are easily found by simple proportion. The distance 
from C’ or © to N is 3,500 yards, and the rise above 4M to N is 240 feet. 
The rise of R above M is 75 feet. 

240 : 75 :: 3,500 : 1,095, the yards from C’ or M to R, 

240 : 175 :: 3,500 : 2,550, the yards from Mto Ra. From 2,550 deduct 
1,095, which wili leave 1,455 yards, the distance from R to Ra. From 
U’ to C’ is 2,800 yards, which deducted from 2,550 yards leaves 250 
yards for the distance from C” to Ra. 

To find the pressures on the level below R and Ra is a similar pro- 
cess, the distances and rise of ground being of course the same. The 
pressure at C’ was found to be .91 inch (see Plate No. 3), that at C’’ 
.66 inch, and that at C’’ .23 inch; the difference between those at C’ 
and ©” being .25 inch, and between those at C’”’ and C’”’ being .43 inch. 
Therefore, 2,300 : 1,095 :: .25 : .12, and .91 — .12 = .79 inch, the pres- 
sure under R. Again, 2,100 : 250 :: .43 : .05, and .66 — .05 = .61 inch, 
the pressure on the level under Ra, 
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The pressures below R and Ra on the B and D lines will be found to| each length equal to that of one block, viz , 288 yards. The total con- 
be .75 inch and .70 inch between B’ and B’”’, and .68 inch and .57 inch | sumption being 12,000 cubic feet, the consumption in each length of 288 


| 


between D’ and D’”. 

It has been taken for granted that the town is practically level, in an | 
easterly and westerly direction, parallel with the river. If not, the} 
points at which the successive 100 feet elevations, as, for instance, be- | 
tween B’ and B’’, can be ascertained by means of the engineers’ level- | 
ing instrument, and then the distances being measured, the calculations | 
can be made. 

Of course, the smaller pipes in the districts cannot be connected to-| 
gether across the imaginary lines running easterly and westerly be- 
tween the regulators, for if they were the regulators would be of no 
value, 

Referring to the plan in Plate No. 8, which gives average pressures, 
the mode of calculation will be identical, but the pressures on the level 
below R and Ra on the lines parallel with the river will be equal. 

It has been shown that a single supply pipe is preferable to two or | 
more, because of the economy in the cost of laying the mains. It is 
also preferable, because of the saving in the first cost of the regulators, 
there being in this case 2 instead of 6, and also because of the economy | 
and ease of attending them when in operation, and because of the pos- 
sible facility with which the pipes north and south of the regulators can 
be separately laid. 

Referring again to Plate No. 7, having one main supply pipe, let it 
be ascertained what the pressures will be under R and Rx, all the terms 
excepting the pressure being the same as before. The pressure at C’ is | 
.87 inch and that at C’” .50 inch, the difference being .37 inch; the pres- 
sure at C’”” is. 36 inch, the difference between C” and C’” being .14 inch. 
2,300 : 1,095 :: .37: .17; .87— .17 = .70 inch, the pressure below R. 
2,100 : 250 :: .14: .02; .50 — .02 = .48 inch, the pressure below Ra. 

The object of this calculation is not an indifferent one, but is intend. 
ed in part as a guide for the regulation of the regulators. It is appar- 
ent that the greater the distance from the holder, the less isthe terminal 
pressure due to the loss of pressure by the passage of the gas through 
the pipes ; and the diminished pressure corresponds with the fact that 
a less quantity of gas is to be distributed beyond that point. It is not 
uncommon to set the pressure at the regulators at the same height as 
that at the holders, but it is evident that there need not be any greater 
pressure at the.regulators than would be in pipes on the level below 
them, for the reason that the same quantity of gas is to be passed 
through the pipes at eitLer elevation. The pressure at the regulators 
might possibly be less than that on the horizontal line, which decreases 
as the distance increases, while that above the regulator gradually be- 
comes greater. 

If the pressure at the holder is 2 inches, that at the regulator R (see 
Fig. 12a) need not be greater than .79 + 1 = 1.79 inches, and that at Ra 
.61 + 1 = 1.61 inches. This would not only save leakage, but the 
greater pressure when ascending the hill and on the upper level. 

There has not yet been any estimate made of the cost of the district 
pipes running north and south, and connecting with those running east 
and west, at the intersections of the streets. This was omitted at the 
time when the comparison of costs was made, because these pipes are 
required to supply only one block consecutively, and would conse- 
quently be the same in all the systems illustrated. 

The estimate is made with the following and similar data. Take dis- 
trict No. (6), for instance, in which there are eight streete running in 
one direction and 20 in the other, making, say, 120 lengths of pipe, 


from the treatment of bauxite), along with an excess of soda. 





yards would be 75 cubic feet per hour, and with any pressure, as of .10 


inch or upwards. These data will show that 3-inch pipes are of an am- 
ply large dimension. 








What Buyers of Spent Oxide Want. 


Seam = 

According to the Gas World, in an address to the Mid-Rnine Gas 
Association, from the point of view of purchasers of spent oxide, etc., 
Dr. Auerbach said that gas purifying material, when spent and sold, 


_ varies in the most extraordinary way, from one works to another ; the 
| water varies from 2 to 40, the sulphur from 10 to 55, the sulphocyanides 
| from 0 to 16, the ammonia from 0 to 8, and the Prussian blue from 0 to 
| 15 per cent.; the colors vary from yellow to black, with all shades of 
| blue; some are dry powders, some are soft wet masses, and some are 


half sawdust and chips; and the money value of the spent material 
varies accordingly. The Cologne works make $10,000 a year from the 
spent purifying material by methods which are within the reaeli of all, 
the product being rich in Prussian blue. 

It would not be worth while to select the coal or the mode of distilla- 
tion with a view to the production of cyanogen, for other considera- 
tions are of more importance; but dryness of the gas is of importance, 
since too damp a gas clogs the purifying material; and this points to 
proper cooling of the gas during condensation, so as to get the moisture 
out of it. Tar particles in the gas, if they reach the purifiers, have a 
very bad effect qn the quality of the spent material ; they clog it up 
and compel its premature renewal, and they make it difficult to lixivi- 
ate, so that the Prussian blue makers would rather not have it. The 
greatest foe to the production of Prussian blue in the purifiers is the 


| presence of ammonia, which makes sulphureted hydrogen and hydro- 


cyanic acid coalesce to form sulphocyanides; as also do other free 
alkalies. And besides, another result is that the mass rapidly becomes 
impermeable and sludgy. Therefore, ammonia should be kept out of 
the purifiers. As to the purifying mass, in France, Spain, Italy and 
the East great use is made of Laming’s mass, which consists of sawdust 
mixed with lime and wetted with a solution of sulphate of iron. The 
proportion of useful material in this is too small, and the excess of lime 
is partly inert and partly detrimental, in respect that it encourages the 
formation of sulphocyanides instead or ferrocyanides ; and, in fact, it 
hardly pays to recover the sulphur from the residues. ; 
Other purifying materials consist of iron oxide (mostly a residue 
The 
iron oxide is very finely divided, but the alkali does harm, and the 
material needs a support such as sawdust, which causes a reduction in 
the percentage values at the end of the process. Besides, sawdust ab- 
sorbs a lot of water and actually sometimes makes the mass quite wet, 
up to 38 per cent. water. All the artificial preparations fall behind the 
natural ‘‘ meadow ore” or “ bog ore,” in some of itsforms. This form 
of iron ore varies very much, even according to the way it has been 
dug and stored ; but a good sample is fragile and soft, free from hard 
lumps, and, on the other hand, it is not so fine in the grain as to lie 
compact, but remains spongy and porous, the pores amounting to about 
three-quarters the whole volume. Such ores are, of course, very light, 
and produce little pressure in the purifiers. The hydrated iron oxide 
is the only useful component ; but it does not follow that the best puri- 
fying ore is the one which contains the hignest percentage of this. In 
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England the competition seems to be between the percentages of iron 
oxide in the various bog ores; and the consequence is that the ore 
finally selected is rich in oxide, but is very dry, hard, and feebly ab 
sorptive, so that the English works have not earned any laurels in re- 


spect of their results in this connection. It must not be forgotten that 
the oxide of iron must be thoroughly hydrated before it will take up 
sulphur and cyanogen, and that the oxides richest in iron are usually 
the worst in this respect ; that it must be porous so as to allow the gas 
to go through without needing any support, and this is secured by the 
grass roots, etc., which penetrate the mass and split it into a porous 
condition. If the percentage of oxide is only reduced by organic mat- 
ter and water (which latter may stand as high as 40 per cent. or more) 
there is no harm done ; but it is otherwise if there be much sand or 
clay, which are sometimes present in such quantity as to make a good 
looking sample comparatively useless. 

With regard to the use of the purifying material, the ordinary mis- 
take is to have the purifiers too small. The speed of the gas should 
never exceed } inch per second. Small purifiers lead to thick layers, 
and those to clogging. The temperature of the purifiers should be 
watched. The revivification requires great care; and the days of dump- 
ing the oxide in a heap are passed. The mass ought not to be allowed 
to heap up. It is not in the least necessary to make a heap in the first 
place ; the spent material should be at once spread in layers from 8 to 12 
inches thick, but no more. In these layers furrows should be made. 
If the mass gets too warm the iron oxide is dehydrated and the cyan- 
ogen compounds are charred, so that sulphide of ammonium is formed 
from them ; and the amount of sulphide of ammonium present forms a 
good test as to whether the revivification is being properly carried out. 
The mass must also be raked about and damped. When the material 
is completely exhausted it must be treated in precisely the same way— 
and this is a point often forgotten—otherwise it is not prepared for sale, 
and there is a risk of it becoming overheated in transport, and the 
Prussian blue is damaged. Even then it ought not to be kept too long 
in large heaps, for heating can even then occur ; the finely divided sul- 
phur begins to oxidize, and the heat accumulates, so that first the sul- 
phocyanides go, then the blue, and last of all the whole mass may take 
fire. This has frequently been the cause of dispute with the buyers. 
It must not be forgotten that the product is a very sensitive and un- 
stable thing, and a few days’ carelessness may dissipate the value piled 
up during many months. The buyers get many samples which are 
parched, poor in blue, and rich in sulphide of ammonium, showing 
that they have been overheated ; and the bulk is then usually worse 
than the samples, so that disputes ensue. Regeneration in situ is only 
a device to overcome the extra demand for labor on account of the in- 
sufficiency of the purifiers. It works very wellin England with } per 
cent. of Brin’s oxygen, and in Gottingen with 1} to 2 per cent. of air 
and subsequent carbureting, and labor is saved ; but it is difficult to 
prevent overheating and the production of sulphide of ammonium. 
Samples should always be average samples, very carefully taken from 
the whole mass, and then sent to the buyer in a glass bottle, or at least 
in a wood or tin box. Paper bags cause the sample todry up ; then the 
percentage is returned too high ; then the bulk does not correspond to 
sample, and disputes ensue. As to the method of analysis, it is now 
recognized that Knublauch’s is the best, and for uniformity’s sake, at 
least, it is exceedingly desirable that only one method should be in use. 
But even this method is one which can only be properly carried out in 
laboratories which are working it every day ; hardly in laboratories 
where a gas oxide sample comes in, say, once or twicea year. 

The percentage of blue is not conclusively exhaustive as to the 
money value of the spent oxide; for poor oxide is as dear to work 
as rich, and the value of the unit must be less for poor than for rich 
products. 


In the discussion, Dr. Lux protested against the condemnation of 
alkalinized purifying material. He said that with such material, in 
Hanover, in daily practice, the highest possible yield of Prussian blue 
(14 to 16 per cent.) was obtained, and that this high yield was due to 
the continuous and intenseaction of the purifying material, while other 
materials let a large part of the ferrocyanogen escape. The high per- 
centage of sulphocyanides referred to was traceable to the presence of 
ammonia in the gas, not tothe presence of fixed alkali in the purifying 
material. 

Dr. Auerbach said that the useless material (sawdust, etc.), accom- 
panyiug purifying material was a decided defect, and that the con- 
ditions of production of ferrocyanides were complex, and would be 
satisfactorily worked out only through the experience of a certain num- 
ber of good and well managed gas works. 








Recent Progress in Arc Lighting. 


ec 


[Read by Mr. Exrav Tomson, before the National Electric Light 
Association. | 


In recent years the tendency in series arc lighting with constant cur- 
rent has been to increase of voltage of the dynamo, and machines 
capable of working 125 to 150 arc lightsin a series have been developed 
successfully. But the potential between terminals in such a case may 
be 7,000 volts—often too high for security, and in some places forbidden 
by special legislation. An ingenious method of employing such 
machines when, as is the case with the Brush machine, several commu- 
tators are present in series relation, has been devised by Mr. Green, of 
the Brush Company. This plan demands that separate pairs of wires 
be run from the mavhine to the switchboard for each circuit, but the 
unquestionable effect of the new connection is to limit the difference 
of potential which is possible to be manifested between any two parts 
of the circuit through the machine and lamps. 

In such a system, evenly loaded, the highest difference of potential 
anywhere to be found will evidently be that required to run a series of 
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Fig. 1. 


lights looped between two successive commutators. If lights are cut 
off from any set or loop, the potential difference between the terminals 
of that loop falls accordingly without any corresponding or proportional 
rise between any other parts of the circuit. If, however, lights are cut 
off one set and added to another, so as tokeep the machine in full work 
with unbalanced loads, then the potential distribution is, of course, dis- 
turbed, and the system approaches the condition of all commutators 
connected directly in series, and the lights all in one series—the old 
plan. Where the conditions of the circuits leaving the station are such 
as to permit inductional effects on parallel wires—such as those of a 
telephone system—the new plan of circuit connections may give, as 
appears to have been already noticed, a greater inductive disturbance. 
This must be owing to the relatively simpler commutation per loop of 
lamps. In the old series connection all the commutators in series acted 
virtually as one of many segments, which tended to give a smoother 
potential, or prevent waves in the potential of the line. In the new 
plan each commutator of few parts acts, in a measure, independently 
of the others, and impresses its own variations of potential more directly 
on the lamp lines, giving rise to electrostatic inductional effects. 

The immediate future of the series arc lighting system appears to be 
in the development of large dynamos, up to, say, 300 arc lights each, 
ranning at such speeds that one or a pair may be easily coupled direct- 
ly to the shaft of a moderately high-speed engine. The use of a regu- 
lated constant current in the series system, besides giving a simple sys- 
tem as to wiring, etc., is seemingly best adapted to the use of the cheaper 
carbons. For extended districts the series arc lighting system is still 
likely to hold its own, but displacement by constant potential arcs and 
inclosed arcs on constant potential circuits will doubtless continue in 
cities supplied by underground low pressure systems with continuous 
currents. 
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Passing now to the consideration of the use of pulsating currents in 
are lighting, it may be said that at present little or nothing has been 
done commercially in the United States in the use of such currents. 
The subject becomes one of importance in connection with what are 
known as rectifiers. These are machines that take an alternating cur- 
rent and commute the waves, or rectify them, so that the flow of cur- 
rent is in the same direction always, though rising from zero to a maxi- 
mum for every alternation in an alternating current. The moreor less 
near approach to continuity of current will depend upon the shape of 
thie wave rectified. A rectangular wave, properly rectified, would, as 
im Fig. 1, give a true continuous currect. Other forms of wave give 
less continuity, depending on the sharpness of the individual wave 
peaks, cd, Fig. 2. The character of arc produced by the rectified cur- 
rent resembles closely that of the continuous current arc, in that the 
crater in the positive carbon is present, and the negative tends to point 
itself. There is, however, a strong note or sound evolved from the are, 
depending for its pitch upon the periodicity or frequency of the alter- 
nating current. The inductional effects of the pulsating currents in 
lines upon neighboring lines will, of course, resemble those of alternat- 
ing currents, though less musical than the latter when a sound results, 
us ina telephone. In order to make it easy to commute or rectify such 
alhigh potential of alternating current as would be needed to feed, say, 
a series of 40 or 50 arc lamps with pulsating current, certain conditions 
are very desirable. One of these is that the current to be rectified 
should be of constant value, though alternating. The writer showed, 
nearly 10 years ago, how a constant current transformer could be made, 
using primary current at constant potential to obtain secondary constant 
current. One of the ways was to so mount a secondary coil, with re- 
lation to its primary, that repulsion might be exerted between them and 
so move one away from the vther when a tendency to increase of cur- 
rent in the secondary took place. This method was found to be highly 
efficient, and was embodied in a number of forms of apparatus, some of 
which were employed to feed constant current to arc lamps in series. 
In this case lamps may be cut out and the secondary coil even short- 
circuited, while the current in it remains practically constant. 

The above relates to the rectification of a single phase current. When, 
however, 2-phase or 3-phase currents are to be rectified, there will be at 
least two or three constant current transformers, one for each phase, 
and the secondary current may be combined through commutators re- 
sembling those of the Brush arc dynamo for the 2-phase, and the Thom- 
son-Houston for the 3-phase. In such cases the resulting rectified cur- 
rent is much more nearly a steady or smooth current, and not so much 
of a pulsating character. This is, of course, owing to the relation of 
the phases being such as to cover each other’s zeros or to overlap. 
Under proper working conditions there should bé a certain field for 
the use of rectifiers in the United States, as well as in England, where 
Ferranti has for some time past had some of them in use. It is diffi- 
cult to adapt a rectifier to periodicities of as high as 125 per second, but 
with 60 periods the problem is comparatively easy. The use of recti- 
fiers has the one great advantage of permitting the generation of cur 
rent in a station to be by means of large direct-connected dynamos, a 
portion of the output of which is used in the ordinary way to feed 
lights, etc., through the usual constant-potential transformers, while 
another portion, feeding rectifiers, supplies the arc lamps of the system 
instead of special arc dynamos, while, if needed, the whole capacity of 
the generator may be utilized for one or other kind of load, as desired. 

The arc lamps worked by rectifiers are like continuous-current arcs 
in giving the downward distribution of light from the positive crater, 
a feature of great value in street lighting. There is also complete reg 
ulation—such that lights may be cut out ad libitum by shunting, 
while the other lights remain unaffected. Furthermore, the efficiency 
of the rectifier is high, and may easily be made over 90 per cent. 

Two or more arc lamps are now often connected in a branch across 
constant potential mains or supply lines. Thus, on 110-volt circuits, 
two lamps using about 43 to 45 volts each, and with a proper choking 
resistance, may be found in the branch. On 220 volts there may be 
four lamps in a series, and on railway circuits of between 500 and 600 
volts, 9 to 11 lamps may be found connected, with, in each case, a 
proper resistance. 

The quality and character of the carbons used have a decided effect on 
the result as to steadiness and uniformity in constant potential arc 
work. Hence, a good cored positive and solid negative are desirable. 

The distribution of current for arc lighting at constant potentials has 

undoubted advantages, one of which is the relatively low tension and 
absence of danger. Another is the facility of installation along with 


incandescent lights, and ease in metering the supply. The loss of ener- 
gy in the distribution may, at full load of lines and moderate distances 





from the supply station, be, say, 10 per cent. or more, chargeable 
chiefly to feeder drop, and about 15 to 20 per cent. in dead resistance in 
the lamp branch. We may take, tlén, 25 per cent. as an average loss 
in reaching the lamps. This loss, which is much greater than the per- 
centage of loss on the series system, is yet largely, if not wholly, made 
up by the superior efficiency of the constant potential, low pressure 
generators of large capacity over that of arc machiues of relatively 
smaller output, and by the higher engine efficiency which may readily 
be attained in driving large generators, especially when working with 
economical loads. It must not be forgotten, however, that for equally 
good results a better and more expensive carbon will be required for 
constant potential work than for plain series arc lighting. These ob- 
servations relate, of course, to ordinary open ares with full supply of 
air reaching the hot ends of the carbons. The conditions existing with 
long- burning lamps or inclosed ares will be alluded to later. 

One serious objection to the arrangement of lamps in series between 
constant potential mains, especially those of 220 to 500 volts, is the in- 
flexibility, or inability to cut off some lamps in a branch without sub- 
stitution of equivalent resistance, which substitution, of course, means 
that the same watts are consumed whether the lights burn or not. We 
lose the advantage of the constant current system, which enables us to 
shuut Jamps and save power, and also that of the simple multiple arc 
or parallel system at constant potentials, in which each lamp is in its 
individual branch circuit. Open-circuiting the branch extinguishes the 
light and saves power. With alternating current at constant potential 
there is greater flexibility, but, unfortunately no alternating current 
arc lamp is likely to equal in its effects lamps making use of continuous 
currents or undirectional currents. 

There are two ways in which alternating currents may be used to 
work arc lights in series. We may either take a constant potential sys- 
tem, such as one with main lines at 1,000 volts, and connect between 
them a series of arc lamps at about 30 volts each and about 35 lamps, 
or we may transform so as to feed the lamps in series with a current of 
constant value, or with a current which does not vary more than a 
given per cent. from light to full load—15 per cent. for example. In 
the former arrangement some provision must be made to allow lamps 
to be extinguished without breaking the circuit, and this cannot be 
done by shunting unless equivalent resistances be substituted, for the 
shunting of a lamp or lamps in a series would result at once in a great 
increase of current in the others and a serious departure from normai 
working. 

By shunting each lamp in the series by a specially constructed and 
carefully proportioned reactive coil, wound upon a laminated core, the 
difficulty just pointed out is obviated with but small sacrifice. 

When a transformer is so constructed that there may be a consider- 
able magnetic leakage, as it is termed, between the primary and secon- 
dary coils, it approximates what is called a constant current trans- 
former. It will, if connected by its primary terminals across mains at 
constant potentials, give a secondary current which, even at short 
circuit, is only a moderate percentage in excess of that given when the 
secondary is carrying a considerable load. 

In fact, such a transformer has an analogy which is unmistakable, 
to a direct current arc machine with a drooping characteristic, before 
alluded to. When, however, the amount of magnetic leakage in the 
transformer is carefully proportioned, or when, as in the rectifier trans- 
former with repelled movable coils, the leakage is allowed to adjust it- 
self, a substantially unvarying valueof alternating current is delivered 
at all loads from short circuit up to’the full load, or highest available 
working potential. The transformer then resembles an arc machine 
with an instantaneously acting and perfect regulator, or such a 
machine with a characteristic curve which droops vertically. This 
would mean the preservation of the same current at all potentials.- By 
properly proportioning an alternating current dynamo, the same pro- 
perty of constant current has been given to the machine. 

For arc lamps in series on alternating current, this constant current 
property is perfectly adapted. But in this case the regulation of the lamp 
must be by a shunt magnet responding to the potentiai across the arc, 
and not to the current passing through it, which is constant. Of course, 
the shunting reactances before mentioned might be used, but these 
would have no particular function in this case, since the system of 
supply permits free shunting of the lamps, and the current is the same 
even down to short circuit. Numbers of lamps were installed several 
years ago by the Thomson-Houston Company and worked in the way 
indicated, the transformers being of approximate constant potential 
property, but the writer does not know to what extent they are still in 
use. That the system is not entirely dead was indicated by a recent de- 
mand for additional transformers of the same type, though for quite a 
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period none was supplied or asked for. The system has its merits, like 
the series are system with direct currents. It does not demand the 
highest grade of carbons, and tht lamps are not liable to chatter at 
starting. 

We may now consider the use of single arc lamps on the various cir- 
cuit arrangements adapted to their supply. With the ordinary constant 
potential, continuous current circuits of about 110 volts, it is manifestly 
not desirable to operate a single lamp, taking, say, from 40 to 50 volts, 
and waste the remainder in resistance; yet, oftentimes, it is quite unde- 
sirable that two lamps in series be connected to the mains, on account 
of the inability to use one or both, and one may be quite enough. The 
gap is filled by the ‘‘ inclosed arc,” and, at the same time, the necessity 
of frequent trimming, a disadvantage with the open are, is obviated. 
The inclosed arc lamp, broadly speaking, is an outcome of the ability to 
secure very nearly pure carbons, or carbons containing little or no ash 
and particularly free from such metals as iron, the oxides of which are 
deep black or brown, which would soon obscure the smal! globe around 
the are. 

_ The inelosed arc of to-day merits more than a passing consideration, 
on account of the general interest which has arisen in regard to it 
among electric light engineers. The idea of burning an arc in a prac- 
tically closed and relatively small glass chamber is quite old. 

Curiously enough, as late as about 1890, there was a revival of the in- 
closed arc as applied to are light circuits in place of the ordinary series 
arc lamp. The sealing of the arc, so to speak, was such that about 65 
volts were required to work it. A saving of carbons was effected, but 
the number of lights obtainable from an arc dynamo of any given ca- 
pacity was seriously reduced, as was also the commercial value of any 
are light line whose potential was limited either by law or circumstance. 
Contrary to the original expectation of its promoters, the use of in- 
closed ares on series circuits did not progress rapidly and soon retro 
graded. Many causes, besides the one of reduced capacity of lines, had 
undoubtedly an effect. Cheap carbons for open arcs, impure carbons 
for inclosed ares, breakage of inner globes—resulting in rapid consump- 
tion of carbon—obscuration of light, etc., must have contributed 
largely to the result. 

When it is remembered that, to get the best results with arc lampson 
constant potential circuits, the use of rather expensive cored carbons is 
necessary, the saving of carbon and frequent trimming becomes a very 
important item and permits the employment of more expensive car- 
bons, provided they last long enough. The high voltage demanded by 
the inclosed arc was soon seen to be not a disadvantage, but a positive 
advantage for constant potential circuits, inasmuch as it permitted the 
use in oae lamp of a larger fraction of the total—generally 110 volts. 
Hence, instead of keeping down the potential, it could even be raised 
from 65 to 75 or to 80 volts with advantage. In fact, it may be that the 
exclusion of oxygen has the effect of enriching the are flame itself, in 
much the same way that a slightly luminous blue flame of a Bunsen 
burner becomes far more luminous by cutting off the air. There may, 
in fact, be free condensed carbon particles in the outer layers of the arc 
stream, highly heated, and therefore, strongly luminous. The flat ends 
of the carbons tend, also, to cause the hot gases to be retained under the 
positive end, thus extending the heat of the crater and increasing the 
luminosity. The result of the almost complete exclusion of oxygen is 
that very little combustion takes place and the life of the carbon is 
therefore much extended. The function of the small glass vessel 
around the afc is not only to keep out the air, but, in addition, to actas 
a diffuser of the light evolved, and in this sense replace, to a consider- 
able extent, an opal outer globe of large dimensions, necessarily thick 
and highly absorptive. The inner globe around the arc is made thin, 
to withstand heat without cracking from sudden changes of tempera- 
ture, and is generally of clear glass with a thin coating, either internal 
or external, of an opal or alabaster-like glass, which, by the materials 
employed in its composition, gives a large diffusive effect without un- 
due absorption. The inner globe is often also given a yellowish color 
or absorptive effect for the disagreeable violet rays, of which the long 
arc flame is so strong a source. 

Owing to the travers: from side to side of the arc between the square 
ended carbons, the direction in which light is emitted from the arc most 
effectively is undergoing continual and very great changes, so tiat the 
intensity of light in any given direction may, in a few seconds, vary 
several hundred per cent., and with a perfectly clear glass inclosing 
globe this variation would not only be quite noticeable, but in many 
eases intolerable. The diffusive power of the glass, however, is such, 
in the case of the opal coating, that the traveling of the arc is, in large 
measure, compensated, and the general effect is that of a very steady, 





as well as the intensity, would change greatly ; as when the are hap- 
pened to be on the side of the carbons away from the observer, the light 
would then be in a greater proportion from the purple or violet arc 
flame, and less from the glowing ends of the carbons themselves. 

The carbons to be used in an ‘‘inclosed are’’ should be of the very 
highest grade as to purity, not too hard or dense, as straight as possible, 
uniform in diameter and circular in section, and should be obtained of 
as near a standard diameter as possible, so as to avoid the necessity for 
adjusting the caps of the inner globes to the size of the carbons. 

The mechanism of an inclosed arc lamp to be run singly in branches 
from 110-volt circuits is naturally very simple. Since the lamp regu- 
lates entirely by variations of current on its cireuit, simple series mag- 
net suffices. No cut-out other than a fuse in the lamp branch is 
needed. 

In the use of ‘‘ inclosed ares” instead of ‘‘ open ares,” one does tiot 
escape from the necessity of using in the branch with the lamp a chok- 
ing resistance. A constant potential circuit of 45 volts will not supply 
current to arc lamps demanding 45 volts at the terminals and approxi- 
mately the same at the arc. By the use of resistance in circuit, how- 
ever, and sufficient additional potential, the current, otherwise ‘‘ unsta- 
ble,"’ becomes ‘ stable,” and the are stable. It is possible, indeed, with 
especially sensitive lamp mechanism, to replace a part of the resistance 
needed by inductance, and thus save sume energy. The ‘‘ inclosed 
are” also demands a sacrifice of energy in resistance, for a circuit of 80 
volts constant potential will not run 80-volt arcs. 

For the purpose of discovering the minimum drop of potential re- 
quired to exist over a dead resistance in circuit with arcs on constant 
potential mains, the writer instituted and had tabulated a series of tests 
in which the resistance in circuit with arc lamps was gradually cut 
down along with the line voltage, while the current and voltage of the 
arcs were maintained the same. A set of tests was made with two 
Thomson ’93 lamps in series, using at one time plain National carbons, 
and at another a cored upper of 4 inch diameter, and solid lower carbon 
of 4-inch diameter. Also a set of tests was carried out with 80-volt in- 
closed are lamps adjusted for currents of different amount at different 
times. During each test the line voltage was lowered and resistance 
cut out until instability of arc and current resulted, while up to that 
time the current and voltage of the are were kept the same during the 
particular test. 

The tests were sufficiently accurate to show the main point very 
clearly. This is that a certain line voltage as a minimum is absolutely 
necessary in working arc lamps on constant potential lines, whether 
they be open ares or inclosed ares. Thus, two 45-volt arcs in series, with 
uncored carbons like the brand known as “‘ National,” cannot be safely 
worked below 110 volts on the line with resistance in series with them. 
More than 100 volts should, of course, be maintained for safety of the 
service. 

The tests show, also, that, with a cored upper carbon, the limit is 
lowered several volts on the average, and it is known that the voltage 
of the arcs may be safely reduced somewhat when cored positives are 
used. 

It is also shown that a 75 to 80 volt arc, run upon a constant potential 
line, is stable at considerably less line voltage than the open arc. It 
would appear, also, that, with either open or inclosed arcs at ordinary 
current strengths of from 5 to 10 amperes, the steadying resistance in 
the branch is required to cause a drop of about 15 to 20 volts, or waste 
energy at the rate in watts of 15 to 20 multiplied by the amperes of cur- 
rent used in the Jamp. 

The running of single alternating current arc lamps on constant 
potential circuits is facilitated by the ease with which, by a transformer 
or compensator, the potential required for the lamp may be obtained. 
It was natural that when arc lamps came to be used on constant 
potential, continuous current circuits, a demand for lamps which would 
work upon alternating circuits fed by transformer secondaries should 
arise. While inthe direct current systems the potential was definite 
and practically could not be adapted to the lamp, in the alternating 
current case transformation was easy, as by the simple device of a 
compensator the line voltage could be raised or lowered to suit that de- 
manded by thelamp. An arc lamp compensator is simply a laminated 
core bearing a coil divided into sections, with connections carried out 
between tke sections. If the self-induction of the coil is proportioned 
for the secondary circuit voltage in a transformer system, as for 110 
volts at the end of the coil, circuits of 30 volts may be obtained by tak- 
ing three-elevenths of the turns as a secondary, that is, by connections 
which include between them any turns of the coil which equal three- 





uniform light. Were it not for the diffusive power, the color of light, 


elevenths of the total, or which give 30 volts. Moreover, several con- 
nections of the kind may be made to the same coil anywhere between its 
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ends, provided that the wire included between the two connections for 
one lamp circuit is sufficient to give the requisite voltage. Further, 
the sections of wire thus chosen may overlap ‘each other; and portions 
of the compensator coil thus appear to be doing double or treble duty. 
Whether the current be furnished direct from the secondary of a trans: 
former or through compensators, the lines led to the lamps are of con- 
stant potential character, and the lamps have to be adapted thereto. 

The efficiency of the alternating arc as a source of light has been 
shown by Prof. A. E. Blondel, in a recent paper, to be quite variable. 
It depends on the length of are used with the particular carbons em- 
ployed, and on the diameter of the carbons, as with continuous cur- 
rent. It also depends on the form of the wave of the alternating 
current. It was found that, with a rectangular wave alternating cur- 
rent, such as may be produced by reversing a continuous current by a 
commutator, the light given out was as 79 to 59 in the case of sine wave 
currents, This should follow from the fact that the extinctions, as 
Blondel pointed out, were instantaneous in the first case, and lasted for 
about one-quarter of an alternation in the case of the sine wave. 

The writer takes occasion to express the opinion that, with very flat- 
topped waves, or waves approaching closely to rectangular waves, the 
limit of periodicity would be found far below 40 per second, as regards 
the maintenance of an arc. If the reversal or passage through zero is 
quick enough, almost any reduction of periodicity would become pos. 
sible. There are, however, practical considerations which set the limits 
in sucha case. Soft carbons, of those best suited to readily furnish con- 
siderable volatile matter, seem to be best adapted to alternating current 
ares, and they are frequently cored. The color of the light suffers 
some in consequence. 

The use of single arcs across alternating constant potential mains re- 
quires only that the lamp mechanism be operated by variations of the 
current passing the are. Hence, an electromagnet in series is used to 
lift and feed the carbons, or sometimes the expansion of a high-resist- 
ance wire, traversed by the lampcurrent, has been applied for the same 
purpose, as in'the ‘‘ Kester” lamp. In the use of a hot wire the objec- 
tion of chattering at the start is overcome without difficulty, and the 
wire is noiseless in its action ; but it demands that considerable energy 
be wasted in it, and hitherto the temperature at which the wire must 
run to secure sensitiveness of feed or rapid heating and cooling, follow- 
ing variations of current, has been such as to endauger its permanence 
or cause it to oxidize. If the arc requires 28 to 30'volts, and the regu- 
lating wire 5 to 7 volts, it is easy to see that-a considerable sacrifice has 
been made for the result attained, particularly as in the use of a hot 
wire overfeeding is liable to take place. The writer obtained, a con 
siderable time ago, a much better result by using the hot wire principle, 
but variably shunting it by a set of contacts controlled by a small 
electromagnet in series relation, which addition imparted greatly in- 
creased sensitiveness, while the slow start given by the hot wire was 
still secured. 

The arc in the ordinary alternating current arc lamp appears to be 
stable, even when the connection is made across constant-potential 
mains without resistance or reactance in the branch as a check upon 
the current. Therefore, nearly all the energy may be thus delivered 
to the arc itself without deduction. This fact tends to neutralize the 
lower efficiency of light production in the alternating arc, since the 
continuous current are on constant potentials involves a dead resist- 
ance loss. Any comparison, then, must, for practical purposes, con- 
sider the total energy used in the branch in which the lamp exists, and 
the light produced or emitted in directions permitting utilization. 

While thealternating arc, run from constant potentials, is feasible, 
the difficulty of chattering and large variations of current at starting 
results from the arrangement, and any sudden fall of potential may 
cause 4 momentary extinguishment. Particularly is this the case 
when the arc is of the ‘‘inclosed,” Jong-burning type. In such case, 
on account of the greater length of the arc, it is peculiarly sensitive to 
influences which would affect but slightly the ordinary open-air arc. 

It is too early to predict what part the .“‘inclosed” alternating arc 
may play in the future art of arc lighting, but it probably will find a 
considerable application. 

When an alternating arc is run with a considerable dead resistance in 
series with it, or when a reactance coil is in series, or when it is fed 
from the secondary of a leakage transformer, taking the whole current 
thereof, the condition approaches, though in cases only imperfectly, 
the running of the lamp on approximately constant current. In reality, 
the condition is intermediate between constant-current and constant- 
potential working. In such a case the regulation of a lamp may be by 
a series magnet or a shunt magnet, or by a combination of both. In 
fact, there is no real utility in generating a constant current of alter- 





nating character for working a single lamp. The utility of the “‘inter- 
mediate” working, just alluded to, is in the lessened liability to rupture 
of arc, lessened chattering at starting, and avoidance of excessive flux 
of current if the carbons by accident come together. The condition is one 
decidedly useful in the case of the “‘ inclosed arc” of alternating type, 
and it is doubtful if such ares can be run except under conditions like 
those here called “ infermediate.” For saving energy, a reactance or 
reactive coil in the lamp circuit is preferable to a dead resistance, and 
is relatively more effective. 

It may be well to add to the present paper, which has grown to un- 
expected length, a statement concerning the results arrived at by in- 
numerable tests of the different types of arcs and are lamps under 
conditions resembling those of practice, with a view of ascertaining 
their lighting values. These tests have been embodied in comprehen- 
sive reports by Mr. Jesse Coates, of the testing department of the Gen- 
eral Electric Company, at Lynn, aud the tabulated results might 
easily furnish material for a lengthy discussion. They embody com- 
plete series of measurements of candle power in various directions, and 
curves of the same for each kind of are or condition of surrounding 
globe, together with mean spherical and estimated useful illuminating 
intensities. The methods of measurement cannot be detailed here, but 
are such as in the writer’s judgment can be relied upon to give com- 
parative figures. Moreover, the mean of many observations is in each 
case taken for comparison and plotting of curves. 

The purpose here shall be to state in a general way some of the re- 
sults obtained. 

It is well known that the larger the are, or the larger the current in 
it with a normal voltage, the more efficient is the light production. 
The energy is more effectively converted into luminous waves, so that 
the watts per candle would naturally be less with a 20-ampere arc at 
48 volts than with 10 amperes flowing. Measurement shows that 
where, with continuous current, the same brand of hard carbons is 
used of diameters varying approximately with the current strength, 
naked arcs, with 10 amperes and 48 volts, may take for each mean 
spherical candle power 1.2 watts, while arcs of 7 amperes and 48 volts 
require 1.4 watts. 

The use of a cored upper carbon appears to raise the efficiency to a 
moderate extent, probably because the arc may be maintained at a volt- 
age somewhat less, as at 42 or 44 volts. The use of a clear globe sur- 
rounding the arc loses 10 to 12 per cent. of the light, while alabaster 
and opal globes lose from 45 to 65, according to their thickness and 
the specific absorptive power of the glass. Naturally, since an inclosed 
arc, consuming approximately the same energy in watts at the are as a 
10-ampere open arc, will have a current of only about 7} amperes, the 
efficiency would be expected to~be less. Measurements show, after a 
run of 102 hours, and per each mean spherical candle power of a 43- 
ampere, inclosed, continuous current arc with clear inner and no outer 
globe (4-inch carbons), an expenditure of 1.94 watts atthe arc. If the 
energy expended in the lamp branch be taken as the true expenditure, 
that lost in resistance is added to that of the arc, and the watts per 
candle increased accordingly. A similar loss is, of course, experienced 
with naked or open ares on constant potentials, owing to resistance 
being used in series. The result given above, or 1.94 watts per candle, 
is at the end of a long run of 102 hours, but with a clear inner globe. 
Inclosed arc lamps with clear inner and clear outer globes are not sat- 
isfactory, and, in fact, for good results of uniformity and diffusion, a 
a slightly opal inner globe isneeded. Those now known as “‘ alabaster ” 
are well suited to the purpose. When these are used, the watts at the 
arc per mean spherical candle power will at the first part of a run range 
about 2 watts, increasing seriously only toward the very end of the run. 
While it may seem that the watts per candle are higher than might be 
expected, yet it must be borne in mind that in all inclosed arcs the cur- 
rent is relatively small and the potential high for a given expenditure 
of energy, and this acts in a double way to lower the efficiency, as not 
only the crater emitting light is smaller, but a large part of the energy 
goes to sustain the are flame, which is long, while also, the absorption 
of light by the surrounding glass is not to be neglected. No construc- 
tion of lamp, regulation or adjustment thereof, can get rid of the in- 
herent properties here pointed out. Nevertheless, it is true that the 
character of the light, both of the open or exposed are, and of the in- 
closed arc, is such as to make it very desirable as a subitute for daylight 
and for many cases of use. The fact that the light is shed mainly dowa- 
ward by continuous current arcs results virtually in an addition to the 
efficiency and economy of the light ; thus, if the light emitted down- 
ward be considered as alone useful, the expenditure per mean useful 
candle would, with naked ares, fall to about 4 a watt, and with inclosed 
arcs, to from 1 to 14 watts at the arc. 
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With alternating arcs the conditions are different, since the light is 
sent up and-down equally. By a reflector placed above the arc, a con- 
siderable fraction of the light which would often be lost upward is sent 
downward to increase the effectiveness ; thus, a 16-ampere, 25-volt, 
naked alternating current arc used per mean spherical candle, 1.49 
watts, or for mean useful below the horizontal, 1.12 watts, which was 
reduced to .8 to .9 watt when a porcelain reflector above the are was 
used. For the same causes that necessarily reduce the efficiency of an 
inclosed continuous current are as compared with the uninclosed, the 
efficiency of an inclosed alternating arc falls below that of the open arc 
with similar currents, The watts at arc per candle will be found, per 
mean spherical candle, to be under the best conditions about 2 watts, 
increasing toward the end of the run, owing to obscuration of the inner 
globe and other causes. No reflector or deflector can be used with 
much effect with the inclosed arc, so that the mean useful is but little 
different from the mean spherical candle power. 

The apparent advantage in economy of the continuous current in- 
closed arc over that with alternating:currents is in large measure neu- 
tralized by the fact of the former requiring a dead resistance in circuit 
to give stability to the current, while the latter can be run without it, 
or, at most, with a reactive coil which wastes but little energy. 

It should be said, in conclusion, that the figures given above and ex- 
pressing the watts per mean spherical candle, while strictly comparative 
so far as a study of arc lights alone is concerned, might vary somewhat 
if the object had been to compare arc and incandescent lights, owing to 
the difference in color of light, though the variation would not in any 


case be great. 


The Commercial Uses of Coal Gas.--No. V.' 
pain A eh 
By Mr. Tos. Firetcuer, F.C.S., in the Gas World. 

The economy in the use of an open gas flame for many commercial 
processes is undoubted, but, up to the present, it has had the very seri- 
ous drawback, in enamelling and many other industries, that the flame 
produces the effect technically known as ‘“‘ gassing,” i. e., it discolors 
and alters the composition of many of the compounds exposed to its ac- 
tion, and the expensive muffies, also necessary with coal or coke, can- 
not be dispensed with. One of the disabilities which frequently crops 
up is the fact that a reliable weld cannot be obtained with iron or steel, 
owing to the formation of magnetic oxide on the surfaces exposed to the 
flame. This latter defect appears to be incurable, so far as is known, 
but in other directions some success has been obtained, although to a 
limited extent. In the finishing of-the cut edges of glass tumblers, 
which are made by the million, repeated attempts have been made to 
use gas for “‘ flashing ” the edges, with the result that, especially in flint 
or lead glass, which is universally used for the best work, the brilliance 
of the glass is seriously affected. Small pots and “‘ glory holes” have 
been made which work satisfactorily in the manufacture of Venetian 
glass, but these, up to the present, have been all made to exclude the 
products of combustion, and the cost is consequently very much in- 
creased. That this disability is permanent I very much doubt, and that 
it will be eventually overcome I think is only a question of time and ex- 
periment. The trouble is that, for work of this kind, experiments are 
costly, and the result to the experimenter is small ; the gas works get 
all the profit, and therefore the matter is neglected. An appliance 
which, after costly experiments and repeated failures, shows a profit to 
the maker which would recoup his expenses out of pocket in a few 
years, whilst every one made is producing a profit to the gas company 
of more than its total cost every month, is one not likely to get the at- 
tention it requires to make it a success. 

The Sealing Wax Trade.—It is not necessary to describe the various 
arrangements for warming plates and vats by the use of ordinary burn- 
ers, but one arrangement is worthy of mention—i. e., the polishing of 
the sticks after they are moulded. Many methocs have been tried, but 
the person who originated the use of a gas griller or toaster for flashing 
the polish on the sticks was an original genius whose name should have 
been handed down to posterity. A special arrangement for this is de- 
sirable, with an open back, to enable the trays of sticks to be passed 
through from back to front, or the reverse. 

The Use of Coal Gas for Sterilizing and Disinfecting.—Some years 
ago there was a fad for disinfecting the air from sewers. This could 
only have emanated from those who had no proper knowledge of the 
subject; the apparatus made and sold was, for all practical purposes, in- 
ert, and why so many of these appliances were purchased, without 
proper inquiry, is a matter almost beyond comprehension. In a similar 
way, ovens have been made and sold, for disinfecting clothes in work- 


1. For No. IV., see Journnat, June 7, 1897, p. 919. 














houses, which were, and are still, a constant danger to the community. 
It has been repeatedly proved that clothes and bedding canndt be safely 
disinfected by dry air, and that the only method known was to use 
steam under a low pressure. Recent discoveries have overcome this 
difficulty, and now the use of formalin, or formaldehyde, is known to 
be safe, certain and cheap. The use of gas is out of the question, and 
when it is proposed every effort should be made to prevent what can 
only be a dangerous thing. A disinfector in an infectious diseases hos- 
pital, and which does not disinfect, is as dangerous as an unexploded 
shell in a heap of scrap iron, if not more so, as the harm it may do is 
incalculable. * 

Heating Caustic Liquors and Chemicals.—For most purposes of 
this kind, high temperatures are not required, and the usual methods 
are cumbrous and costly. One hole only is necessary for the circulat- 
ing pipes, from a small gas heated boiler, the flow and return passing 
through the same plug, side by side. This pipe needs to pass only once 
round the bottom of the vat, as the heat is rapidly absorbed ; and the 
pipes may be made of pure tin, lead, or other suitable metal. To pre- 
vent the necessity of breaking connections for cleaning out, a plug 
should be fitted in the bottom of the vat, so that a hose pipe and brush 
can be used. 

Metal vats are much more economicaily heated by placing the gas 
burners underneath ; but it must not be forgotten that wrought-iron 
vessels, whether galvanized or not, are rapidly acted on by the con- 
densed products of combustion from gas, and this must be considered a 
factor in the arrangement. Cast iron lasts, under precisely the same 
conditions, for very long periods. It is not generally known that a 
coating of tin on wrought iron plates affords a very decided protection 
from the corroding action of condensed water of combustion, whilst 
galvanizing, or coating with zinc, is almost useless, the zinc rapidly dis- 
appearing. Galvanized iron water vessels should not be heated over a 
gas flame in regular commercial use, and tinned iron is quite as ob- 
jectionable, if not more so. The tinned sheets of commerce are made 
from steel, and the coating is rarely perfect ; minute holes are almost 
invariably present, and these show rapidly as rust spots, which quickly 
penetrate through the plate. The only remedy is to dry the tin vessel 
after use, and this is so troublesome that, in practice, it is never done. 
The cheapest metal to use for this work is copper, and nothing else 
should be recommended. The best is aluminum, but its price is at 
present prohibitive, and owing to its softness it will not bear regular 
use unless very thick ; the smallest pans should be at least 4-inch thick, 
and larger ones in proportion. Pure nickel would be perféct but for 
the fact that it is readily soluble under certain, or rather uncertain, con- 
ditions, anc the result is poisonous; it must never be used under any 
possible circumstances for vessels which contain food. 

Confectioners’ Ovens.—For light, puff pastry, having the finish re- 
quired for trade and shop window purposes, one of the first essentials is 
a sharp top heat. For this reason the coal and coke fired ovens are 
made very low-imthe crown, and when externally fired, as they must 
be for continuous use, the flues are taken over the arch. The trays 
carrying the pastry are all.on one level; the usual overshe]f of the 
ordinary gas oven will not produce the finish and appearance required, 
for the simple reason that the steam rising from the lower layers 
envelops the upper ones and prevents the dry crispness required. 
Confectioners frequently buy, or hire, ordinary gas cooking ranges, 
and naturally are disappointed with the result where well-finished 
work is required. When gas is used for this class of work it is possible 
to bake two heights of puff pastry, provided the oven is specially de- 
signed for the work. The only practicable way known at present is to 
heat the bottom of the oven externally, covering this with a layer of 
tiles to prevent excess of bottom heat, and then to lead the burned gases 
to the top of the oven, inside, and to carry these away from the oven 
bottom level, giving a descendent heat. This complicates the oven 
construction, and increases its cost, but the fact that two shelfuls can be 
baked on the same floor space as one by the old method is sometimes a 
matter of importance. Failing this arrangement, it may be taken, asa 
rule, that for shop work of the highest class and finish only one shel- 
ful can be baked at one time, and this must be placed as near the top of 
the oven as possible. It must be clearly understood that these remarks 
apply only to work which has to be finely worked off, in the style 
which is necessary for high-class trade, where appearance is at least as 
important as quality, if not more so. Confectioners often obtain gas- 
heated ovens under the impression that an ovenful of light pastry can 
be finished as well as a single layer in the old form. This isa mis- 
take ; the steam from one shelf always affects the other, and the damp 
heat resulting gives, even in the most experienced hands, a second rate 
result so far as experience goes. 
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Drying Bacon, Glue, Gummed Papers, Etc.—This class of work, 
which has to be done on a large scale by dry air at acomparatively low 
temperature, cannot be economically done by gas. If the direct flame 
is used, the moisture formed by the gas combustion is objectionable ; 
and if astove is used, keeping the products of combustion away, the ex- 
pense is seriously increased. The best method is to use steam pipes, if 
they are available, and, failing these, a slow combustion coke stove, 
with a long horizontal flue pipe at as low a level as possible. Gas coke 
is a perfectly satisfactory fuel for this purpose, but, as dust must be 
avoided, the feed door and ash pit must not open into the drying room. 
Occasionally this arrangement is a difficult one to carry out in unsuit- 
able buildings, and gas heating arrangements have been tried, the re 
sult being the removal of the apparatus when its cost has been dis 
covered, 

Greenhouse Heating.—One cubic foot of gas per hour will maintain 
a rise of 1° F. for every 450 square feet of glass on a calm day with no 
wind, but at least double this power must be provided for windy weather. 
The average working practice is 1 cubic foot of gas per hour for every 
300 square feet of glass, and one-third of this extra for exposed outside 
walls. Greenhouses heated by gas are frequently worked so as to be 
very unnecessarily expensive. It may be taken, asa rule, that no plant 
house heated by gas should be kept ata higher minimum than 45° F. 
If this is strictly observed, the time during which the heat is required 
will not average, in the Midlands, more than a total of 6 to 8 weeks per 
annum. If a higher temperature is kept, the extra gas required for the 
same period is not a serious matter, but the time during which the heat 
is required is enormously increased ; a minimum of 55° would extend 
the time to nearly six months, and a minimum of 70° would mean hard 
firing, day and night, for almost the whole of the year. Inattention to 
this important point means excessive cost, and consequent discarding 
of what, under reasonable conditions, would be found a great pleasure 
and convenience. 

The Uses of Coal Gas to the Burglar.—This title is not very reas- 
suring, but it is, perhaps, the most correct one; and withit I shall close 
these notes. With a small gas supply, ora small cylinder of com- 
pressed gas and one of oxygen, a small blowpipe, adapted for this mix- 
ture, can be made to penetrate the hardest drill proof steel plates. 
Safes made of the hardest drill-proof steel, if not over half.an inch in 
thickness, can be fused with the greatest ease. The pattern made for 
commercial] use is very noisy, but a perfectly silent form is also made, 
and can be obtained in ordinary commerce, Safe makers know this, 
and the best safes are now made of plates which are too thick for the 
blowpipes to deal with. In ordinary use these tools are made for cut- 
ting steel bolts in difficult positions, brazing up leaks and making 
repairs in pipes and fittings of engines, without taking apart, which is 
often a very serious matter in marine engines as at present constructed, 
and other works of a similar nature. 








Production of Coal in the United States During 1896. 
‘heli: 

The Engineering and Mining Journal, in. printing the accompany- 
ing statistics, gives the tables of the total production of coal and coke in 
the United States for 1896, as collated for the Fifth Volume of The 
Mineral Industry. The figures have been completed, with the single 
exception of Ohio, for two months past. The publication of the table 
has been postponed for that time by delay in obtaining the official state- 
ment for the important State of Ohio, which was not finally furnished 
until a few days ago. The tables are made up from the official figures 
of the mine inspectors and other State authorities and direct returns 
from producers, and are, we believe, accurate. 

Perhaps the most notable fact shown by the table is the relatively 
small change in the total production as compared with 1895. The last- 
named year was one in which there was very considerable—though 
rather spasmodic—activity in the iron trade and some other branches 
of manufacture, while 1896 was a year of continued and almost uniform 
depression ; but there was last year a decrease of only 14 per cent. in 
the production. Moreover, this was entirely in anthracite coal, the 
output of bituminous coal, the fuel of manufacturing being almost the 
same in 1896 as in 1895. The change was an increase of 244,702 short 
tons only. 

Tosum up the table briefly, the total production of coalin the United 
States in 1896 was 186,241,271 short tons, or 168,957,264 metric tons, of 
which 137,331,048 short tons were bituminous coal, 48,855,563 short tons 
anthracite, and 54,660 short tons cannel coal. The total was less than 


that of 1895 by 2,812,119 short tons, but was greater than that of any 


the mine, reached a total of $203,182,972 ; asum great in the aggregate, 
but returning only the small average of $1.09 per ton to the operators, 
and the average price of bituminous coal, which alone is to be com- 
pared with the coa! of other countries, was only 84 cents per short ton, 
or 92 cents per metric ton. 

With the exception of Great Britain the United States is by far the 
largest producer of coal in the world. At the rate at which production 
was increasing for the ten years prior to 1893 it was anticipated that in 
four or five years—at any rate before the year 1900—the lines of out- 
put would cross and this country would pass its chief rival. Three 
years of depression here, and of prosperity abroad, have postponed the 
time when the Uniied States shall take the lead ; but it is still possible 
that it may come with the end of the century. The diffcrence between 
the two countries is that Great Britain has reached very nearly the 
limit of its yearly production, while in this country a very great and 
rapid expansion is possible whenever demand may justify it. When 
business revives here, an addition of 10,000,000, or even 15,000,000 tons 
to our output in a year would-not be impossible, nor even extraordi- 
nary. The fact that the change last year was so small again brings us 
to the conclusion that trade depression is marked less by an actual de- 
crease in production than by an absence of the normal growth of. ordi- 
nary times, and by a reduction in profits. 

The table shows that our supply of fuel in this country is cheap as 
well as abundant. As noted above, the average return per ton at mine 
last year was $1.09, but this was brought up by the higher prices of an- 
thracite. The average for all bituminous coal at mine was 84 cents, 
and this was above the amount reported for several of the States. 
Thus, among the important producers we find that Pennsylvania bitu- 
minous brought an average of 66 cents only; West Virginia, 70 cents; 
Illinois, 72 cents, and Ohio 78 cents. No State east of the Mississippi 
shows an average as high as $1 per ton. In contrast with the general 
tendency anthracite showed a higher average in 1896 than in the pre- 
vious year—$1.80 against $1.50—which was due entirely to the action 
of the companies controlling the trade in restricting production and 
maintaining prices. 

Pennsylvania is the greatest coal producing State, furnishing last 
year 36.6 per cent. of the bituminous coal, and 53.1 percent. of the 
total, including the anthracite. Illinois holds the second. rank, though 
its total output is only one-fifth of that of Pennsylvania. Ohio: comes 
third and West Virginia fourth. It is to be noted that the Ohio pro- 
duction showed a considerable decrease im 1896, while West Virginia 
not only held its own but made a slight gain. No other State outside 
of these fouc reports a yearly total over 5,000,000 tons, with the excep- 
tion of Alabama. 

To some extent the varying currents of trade can be traced in the 
production of the different States. The decrease in Pennsylvania bi- 
tuminous is more than accounted for by the smaller amount-taken for 
conversion into coke for the iron trade. The condition of that trade 
may partly account also for the decrease in Ohio, though very little 
coke is made in Ohio ; but in partalso that was due to aloss in the Lake 
trade through the competition of the Pittsburg region, and to a lesser 
extent, of West Virginia. Coal from the last-named State now reaches 
the Lakes and finds markets as far west as Chicago, notwithstanding 
the longer haul required, its advantage in quality over the Indiana 
and other Western coals being generally recognized. West Virginia, 
indeed, is a disturbing factor in both the Western and the seaboard 
coal trades ; its low mining costs and the character of its coal, together 
with the central position of the State and its railroad connections, en- 
able the operators to cover almost the entire territory from the Atlantic 
ports to Chicago at will. 

In the Southern States the production was maintained about on the 
same level as in the preceding year, Kentucky and Tennessee showing 
little change, while Alabama reports an increase. The produetion of 
the other States is not important. The Alabama operators no longer 
depend so entirely on the iron trade as formerly. They have extended 
their shipments to the Gulf ports.aud are beginning to take a share of 
the Mississippi River trade, which was formerly an exclusive field of the 
Pittsburg people. 

Some of the Western States show unexpected changes. While there 
was a small decrease in Indiana’s production last year, Iowa, Missouri 
and Kansas changed very little, and Illinois reported an increase of 
2,050,762 tons, or much more than any other producing district. It is 
not easy to account for so great a gain, though it was probably due in 
part actually to the trade depression and general tendency to econo- 
mize, which forced the extended use of the local coal in Chicago and 
other cities in place of the more expensive anthracite, which there 





year previous to 1895. The value of this coal, or the returns made at 
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Total Production of Coal in the United Statse. 








(In tons of 2,000 pounds.) 












































- 1895. 1896. 

Totals. Per Ton. Totals. Per Ton 

Bituminous— 
Mii 66s. 0a ices. sik ees 5,680,410 $5,680,270 $1.00 5,747,698 $5,460,314 $0.95 
Arkansas 797,424 1,993,569 2.50 889,750 2,001,937 2.25 
80,115 240,345 8.00 69,449 158,135 2.25 
MU Rey Esans ube uses apelhouneiciueti dere 8,449,000 4,242,270 1.23 "3,312,000 4,968,000 1.50 
“sal SE CLES IG DER ey ey ee 414,310 364.593 0.88 246,012 214,030 0.87 
OE BaTiO. Saxwadaes peti BAG x a17,735,864 16,316,995 0.92 a19,786,626 14,246,370 0.72 
Rie svnes « kecinnn sy <dvk -nateik seabed 4,312,084 4,096, 480 0.95 4,068, 124 3,152,796 0.77 
ORE ALLE OILS EERE NG a1. 228,440 1,904,082 1.55 a1, 235,333 1,914,766 1.55 
MR oa Cakes sy aa beck woskon consi os Ce 3.995.836 5,076,434 1.27 4,004,508 5,085,725 1.27 
MM SSC tac cte ccs So ese ae 8,190,843 3,590,141 1.13 3,141,343 8,253,583 1.03 
eR Si ret eee ec eR 3,138,023 2,573,179 0.82 3,128,818 2,346,623 0.75 
SING se sn asitinansaventein va bikziwes- 8,479,499 3,061.959 0.88 3,627,425 3,192,130 0.88 
NG i chvinandnikacdees onhinecdois cake: @?, 283.081 2.625. _< 1.15 a2,420,147 2,883,169 1,19 
IE eG RSs 4 nach gibson wi ne dene scunnirce 1,104,854 = 2.08 1,157,722 2,262,768 1.96 
ale oe appa ra ny Sin ae Sel tage 367,442 rie 1.50 332,600 465,640 1.40 
Gee Caeiiine cS 0h Se ee 15,386 Mcrrl 1.57 14,970 23.2038 1.56 
POON AION 5. os Sad cis's vo vacua eens osidckd 79.850 99.475 1,25 94,500 103,950 1.10 
| EES Seattle te one aren he epee 13,683,879 11,904.975 0.87 12,912,608 10,071,834 0.78 
0 Oe ee ere ; 65.918 131,236 2.00 60.739 121,478 2.00 
_Pennsylvania Ay os died Set goa AB ie aR ee a oe 51,813,112 36.787.310 0.71 50,273,656 33, 180,613 0.66 
PONG Sok ARLE i 2,319,720 1.809.382 0.78 2,663,714 2,024,422 0.76 
Texas. .... Pie shat, Sask wid wee wis ons ch 499,668 1.064, 293 2.13 585,000 1,228 500 2.10 
iii sienna cenit than amor dcsnienes 530.713 769.533 1.44 429,446 519,801 1.21 
I cin ks soma ed imisthee SeCere ert snes 1,083,229 812,421 0.75 1.018, 237 763,677 0.75 
Schon cs ESR AS a Bilal ie Be Blo segshestte ijo 1,184,619 8.553,857 3.00 1,295,313 3,562,110 2.75 
Wee Vos... 6 eS Se 12,355,113 8 895,681 0.70 12,541.382 8,778,967 0.70 
PEN iss is ie GiBSs ads eT: 2 197.914 3.077.080 1.40 2,273,928 2,946,106 1.30 
. : Short tons... ...... 137,086.346 $123, 547,936 $0.90 137,331,048 $114,930,647 $0.84 
; ae prema Metric tons. . SMOENNT Pecos con cava ces 1.00 wie GER ep ennatereetat 0.92 

‘annel— 
Pic’ tlitlsoi 55 Sess cid 69.747 191,804 2.75 54,660 146,488 2.68 
anny } NN Wa hk errs one co MA: ccbiveinn’ cians tee 3.08 ME he Heess sis 2.95 
Anthracite— 

MR as bas ony ec ca Ve ucec cc ae 103.247 309,741 8.00 103,429 310.260 3.00 
GON oo cence es. oS ES Ue eee 133,393 373.500 2.80 59,600 149,000 2.50 
POMONA Ok 51,660,657 79,567,411 1.54 48,692,543 87,646,577 1.80 
-.. § Short tons..... ....... 51,897,297 $80,250,652 $1.54 48,855,563 $88, 105,837 $1.80 
Total anthracite } Wetric tons... 222. ile eae peels 1.70 44,321,476 |.....--- 0000000» 1.98 
Short toma... .. ...06i 2. 189,053,390 $203,990,392 1.08 186,241,271 $203, 182,972 $1.09 
Grand total coal | Metric tons. .oce22 MMO besdviog vinesenes S19 168,956,972 | .....--220ees4es 1.20 
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1895. 
Tons. Tons, 

Totals. Per Ton Totals. Per Ton. 
Nii isin iii: Meshes Rds etiek 1,232,242 $2,094,811 $1.70 1,247,028 $2,057,596 $1.65 
Colorado C6 ona Veto wield Win hs cin ke Ceeiee dich wnen oe 310,950 621,900 2.00 324 700 974,100 3.00 
aks ned conenancesc¥éneunadpend sake 90,620 144,086 1.58 55,467 88,737 1.60 
ME ferns basonss nc eppauhiiaherecosbsinis 3,200 5,280 1.65 2,900 4,640 1.60 
canes anenerll Sag AECL EES Fy Fa oppo gE oe 4.760 8.330 1.75 4,890 7,610 1.55 
Reins Tesrttery 66 5 hs eR ES 7,000 16,590 2.38 7,156 16,816 2.35 

iis kin artis eared ov hee) eps wide weenie ck 8,350 16,700 2.00 8,147 16,294 2.00 
ESSIEN NEN He aa 25,453 40,725 1.60 24,519 86,778 1.50 
ID hk 6 oe ow hdeadesces cibenes seks 61,378 506,417 8.25 63,694 461,260 7.26 
nach eee Eee REE OPE SE REE Evers os ES 1,309 3,024 2.31 779 1,791 2.30 
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little Illinois coal goes out of the State except to Wisconsin, on the 
north, and to the city of St. Louis. The adjoining States to the east 
and west are coal producers themselves, and the quality of the coal is 


not such as to permit it to compete in more distant markets. 


In the Rocky Mountain region Montana and Wyoming showed gains 
in 1896 and Colorado a decrease, but none of the changes were of im- 
portance. On the Pacific Coast Washington showed a larger pro- 


duction in 1896, but the output of Oregon and California continued 
small. The reliance is still largely on British Columbia and other for- 
eign mines. 

The coal production of the United States is very nearly the measure 
of its consumption, both imports and exports being small. In 1896 the 
former, chiefly at the California ports, reached a total of 1,349,557 tons, 
while the exports, which nearly all went to Canada, were 3,626,202 
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tons. The difference of 2,276,645 tons was only 1.2 per cent. of the total 
production, Notwithstanding our cheap and abundant coal and ready 
{ransportation to deep water, our coal exports do not increase. Outside 
of the shipments to Canada, which are made chiefly by rail or by the 
Lakes, our export trade is made up chiefly of a few cargoes yearly to 
the West Indies and South American ports. Coal can probably be put 
on board ship more cheaply at Norfolk, Newport News, Pensacola, 
Mobile, Philadelphia, Baltimore or New York than at any ports in 
Great Britain; but that country still continues to supply customers 
with coal all over the world, while our trade is comparatively nothing. 

The anthracite production, which was carried up to the highest point 
ever known in 1895, showed last year a decrease of 5.9 per cent. Ex- 
perience had taught the producers that remunerative prices could not 
possibly be maintained with unrestricted production, and an opposite 
policy was adopted, an informal agreement being generally observed 
by the companies. 

The coke production of the United States is shown in the second 
table, by States. As compared with 1895 there was a decrease in 
production of 17 per cent. The coke trade is so closely allied to the 
iron industry, and so dependent upon the demand from that industry, 
that a decrease was to be expected. Nevertheless, there was an in- 
crease in the average price, chiefly because of the persistence with 
which the producers who control the Connellsville region maintaived 
their schedule. 

Pennsylvania continues to be the chief coke producer, furnishing 
about two-thirds of the total and nearly all the decrease in production 
was in this State. There are already indications of approaching ex- 
haustion of the coal deposits in the Southwestern part of the State, from 
which the Connellsville coke is made, and some of the large operators 
of that district have already been buying property in West Virginia; 
and that State may in time become the leading coke producer. 

The year 1896 was one of sharp competition, low prices and unsatis- 
factory results of coal operators and miuers all over the country. That 
it was nota year of serious labor troubles also was due to the apparent 
hopelessness of strikes probably more than to any other cause. Pro- 
duction was not interfered with by any cause except the decrease in 
demand, That there were no greater changes than those shown in our 
tables must be considered as the most notable incident of the year. 








The Agricultural Value of Sulphate of Ammonia from 
Blast Furnaces. 
————= 


At a meeting of the British Iron and Steel Institute, held in London 
during May, Mr. F. J. R. Carulla, F.C.S., handed in a paper on the 
subject named in the heading. The author said that the hazy ideas that 
prevail on the subject of nitrogenous manures among farmers seems to 
call for more accurate knowledge on the part of those who produce 
these commodities in order that they may be able to educate their cus- 
tomers. It is therefore espevially necessary for ironmasters, who have 
now become such large makers of sulphate of ammonia, that they 
should not harbor any doubts as to the true value of this product as a 
fertilizer for agricultural purposes. The nitrate of soda producers 
have, by their most praiseworthy efforts, succeeded in creating quite a 
literature on their special subject ; and sulphate of ammonia is being 
left behind, more because nitrate of soda is so persistently pushed to the 
front than because of any inherent deficiency in its intrinsic value. 
Meanwhile, many sulphate of ammonia makers quietly accept the situ- 
ation without protest—some, indeed, almost appearing to be converted 
to the new theories. 

Until very recently, it was always acknowledged that 3 cwt. of sul- 
phate of ammonia was equal in fertilizing power to 1 cwt. of nitrate of 
soda ; or, to be perfectly safe, say that 4 cwt. of sulphate equalled 5 
cwt. of nitrate. However, since iron blast furnaces have begun to send 
their make into the market in increasing quantities, the intrinsic value 
of sulphate of ammonia as a fertilizer appears to have so diminished as 
to have become equal to that of nitrate of soda, weight for weight. 
Surely no one will say that this can be due to any inferiority in the 
product from blast furnaces. Yet the increased make and the appar- 
ently diminished intrinsic value are contemporaneous events that 
would lead a superficial observer to that supposition. It is easy to say 
that over-production is at the bottom of the mischief; but that is not 
all. Our friends the nitrate of soda producers have gradually won for 
themselves a position of pre-eminence that they now stoutly try to 
maintain, and do so successfully at the present moment. Nv less an 


authority than the Secretary of the Permanent Nitrate Committee, re- 





plying to certain correspondence on the subject of sulphate of ammonia 
as a fertilizer, said in the Birmingham Daily Post of February 20, 1897: 
‘** For the majority of purposes, nitrate of soda, weight for weight, is 
practically of greater value to the farmer than sulphate of ammonia.” 
You will thus see that the point has not been overstated ; for sulphate 
of ammonia has not fallen from its former position to be the equal of 
nitrate of soda, but has even come to be regarded as its inferior. The 
public seem to share in this belief, for they gladly pay more for nitrate 
of soda than for sulphate of ammonia, so great is the power of adver- 
tisement. : 2 

It will occur to anyone who gives the matter careful thought, that no 
better proof could be adduced of the equal intrinsic worth of theunit of 
nitrogen in the two manures than the fact that no difference is made 
between them in the Fertilizers and Feeding Stuffs Act passed in a 
recent session. If there really be any material difference between them, 
and the unit of nitrogen in nitrate of soda is really worth more than is 
the same unit in sulphate of ammonia, what can the Nitrate Committee 
have been doing to allow the bill to pass through Parliament without 
protest? It was not a bill of which they could have been ignorant. 
This view was promulgated during a discussion before the Nottingham 
Section of the Society of Chemical Industry at Burton-on-Trent in Jan- 
uary last. Expression has been given to it, besides, in the newspapers 
since that date whenever opportunity has offered. No reply has, to the 
author’s knowledge, been vouchsafed to the argument ; and he there- 
fore ventures to advance it as an important proof of the equal value of 
the unit of nitrogen in the two fertilizers. 

It may here be mentioned that Mr. James O'Sullivan, during the 
discussion referred to above, expressed the opinion that the great ob- 
stacle to the spread of the use of the sulphate of ammonia in this 
country was its name, and that if it could be re-christened, so as to con- 
vey the idea of nitrogen in the same way that the word “‘ nitrate” does, 
it would be a good thing. Accepting this view as in. some measure ex- 
plaining the anomalous position of the two fertilizers towards each 
other, the author suggested that sulphate of ammonia should be called 
‘* Nitrogenous Sulphate” for the purpose of sale among home farmers. 
No one would be able to say that he is in any way misled ; for a sub- 
stance which contains upwards of 25 per cent. more nitrogen than 
nitrate of soda, and which is besides the richest nitrogenous manure 
available, is surely entitled to be socalled. When one considers how 
successful the application of suggestive names has been in other depart- 
ments of industry and of commerce, it must be admitted that the neglect 
of sulphate of ammonia, with its nearly 21} per cent. of nitrogen, for 
nitrate of soda, which barely contains 164 per cent., may in part be due 
to prejudice created by the persistent drumming of the nitrogen idea 
on behalf of nitrate of soda, which a change of name, making it also 
prominent for sulphate of ammonia, might remove. 

It will naturally be asked : What is the result of comparative experi- 
ments made with the two fertilizers? A search has been made with the 
object of answering this very pertinent question. But as sulphate of 
ammonia made its way more by its own intriusic worth than by the 
praises of its friends, there is very little specially written on the subject. 
Perhaps this is not altogether a disadvantage, as one is thrown on the 
nitrate of soda literature, which has been largely added to by the award 
of considerable money prizes for essays showing its value as a fertilizer. 
Such works must necessarily be looked upon as biased in all that re- 
lates to nitrate of soda; but nothing can impair the worth of statements 
made in them that tell in favor of sulphate of ammonia. 

Professor Paul Wagner, Director of the Agricultural Research Station 
at Darmstadt, in his work on ‘‘ The Increase of the Produce of the Soil 
through the Rational Use of Nitrogenous Manures,” though showing a 
decided bias for nitrate of soda, gives, in the true scientific spirit, results 
that must cause astonishment to those lukewarm friends of sulphate of 
ammonia who, little by little, are being converted to the belief that 
nitric nitrogen, as it appears in nitrate of soda, is more effective than 
ammouiacal nitrogen. Professor Wagner carried out or initiated dur 
ing two years tolerably comprehensive experiments on the effect of 
manuring with ammonia as compared with manuring with nitrate of 
soda ; and he gives the result of his researches in a table which shows 
in the most convincing manner the practically absolute identity of value 
for the unit in the two forms of nitrogen. He says: In-my researches, 
which were carried out with grass, oats, rye, buckwheat and rape, 
usually no considerable difference between the effect of ammonia and 
that of nitrate showed itself, if the manure was applied in spring, and 
immediately before the sowing, to a clayey soil which contained a small 
percentage of carbonate of lime. In several series of experiments, the 
effect of ammoniacal nitrogen (b) was fully equal to that of nitric nitro- 





|gen (a), as the following examples will show : 
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% Yields of Rye. Yields of Grass. Yields of Buckwheat, 
per Acre. - ‘ —~ a . 
Lbs. (@) (b) @) (b) (a) (b) 
18 43.1 47.4 ‘ ‘% 35.9 37.2 
27 50.0 51.7 ee ee 41.8 39.7 
36 56.4 55.6 15.0 15.7 45.7 45.6 
45 58.1 58.2 17.0 16.9 46.1 48.4 
54 62.8 61.6 17.5 18,4 51.8 53.3 
63 sie <s 18.7 19.3 we os 
72 eS ae 20.6 20.8 : at 
0 38.0 7.6 31.5 

Average. .54.1 54.9 17.8 18.2 42.3 42.8 


It may be advisable, in order toprevent any possible misconception, 
to repeat that } cwt. of sulphate of ammonia is practically equal in ni- 
trogen contents, and consequently in fertilizing power, to 1 cwt. of ni- 
trate of soda. It would be in this proportion that the two manures 
were applied in the various experiments of which the results are given 
in the table. 

Can anyone after this doubt the practically equal efficacy of the same 
amount of nitrogen, whether present in a manure as nitric acid or as 
ammonia? No cases of failures can affect the value of such a series of 
results. All that can be said, if failure occurs, is that the proper condi- 
tions have not been present to make the nitrogen available. Cases in 
plenty are to be met with where nitrate of soda has not yielded the re- 
sult that was properly-expected from it; and this may also happen with 
sulphate of ammonia. It would be just as fair to infer from experi 
ments performed under unfavorable conditions that the nitrogen in ui- 
trate of soda is inferior to its value in normal experiments as it is to do 
this in the case of sulphate of ammonia under similar conditions. 

As an example of the extreme unfairness with which facts may be 
presented so as to injure sulphate of ammonia (possibly without any 
real intention to do so), the following extract from the work above 
quoted will show : 

Some experiments which I carried out with winter rye gave the fol- 
lowing numbers as the averages of four closely agreeing parallel ex 


periments. Every 10 pounds of nitrogen as compared with no manure 
gave the following increase in the crop : 

Grain 

and 

Grain. Straw. Straw. 

Lbs. Lbs. Lbs. 


1. No nitrogen in autumn, all the nitrogen given 
in spring in the form of nitrate of soda .... 
2. All the nitrogen given in autumn in the form 
of sulphate of ammonia, nonitrogeninspring 41 
3. The smaller part of the nitrogen given in au- 
tumn in the form of ammonia salt, the larger 
part in spring as nitrate of Soda............ 145 
4. The smaller part of the nitrogen given in au- 
tumn in the form of nitrate of soda, the larger 
part in spring, also as nitrate of soda....... 156 594 750 


Of course, it may be answered to the charge of unfairness in the way 
the above experiments are presented, that they were conducted on the 
assumption that the nitrogen was equally effective in whatever form 
given, and that they really only show that it is simply waste to give it 
in autumn in any form. That it makes little difference in what form 
it is administered, experiments three and four pretty well prove. Just 
consider, however, the effect produced on the ordinary reader on in. 
stituting a comparison between experiments one and two. The fact 
that, in the first case, the nitrogen from the nitrate of soda was pre 
sented to the plants at the most favorable period, and that the opposite 
was the case with the sulphate of ammonia, will avail little in the long 
run. The majority of readers will simply remember the good effect 
produced by the nitrate of soda, and the failure of the other manure. 
Nothing better than this example could be adduced to show ‘the crying 
need for books written in the interest of sulphate of ammonia to distri 
bute among farmers. Almost everything that now reaches the gar 
dener and agriculturist is written in the interests of nitrate of soda. 
So much is this the case, that articles in popular papers are to be found 
in which the chief chemical manures are described without even men 
tion being made of sulphate of ammionia. 

The object of this paper is to direct earnest attention to this anomalous 
state of affairs in regard to so valuable a bye-product ; to give reasons 
why such an unfair condition of things should not continue ; and, i: 
possible, to initiate a discussion that may help to bring about the much 
desired improvement. It may, however, be added, that so great has 
been the benefit rendered by two of the newest industries—viz., the 
manufacture of basic steel, and the recovery of bye-products from blast 
furnace gases—to agriculture, the oldest of them all, that, with basic 
slag to be used in the autumn and sulphate of ammonia in the spring, 
the farmer can now provide himself wholly, from sources at his very 
gates, withthe most necessary ingredients for the cultivation of his 


729 
169 


215 954 


210 


575 720 











crops. As these sources all lie within the province of the Institute, it 
will be the hope of every member that the home farmer may speedily 
learn to appreciate benefits that can greatly improve his position, and 
that can help to bring about that return of prosperity to agriculture so 
essential to the well being of the nation. 








SPECIAL ENGLISH CORRESPONDENCE, 
Sealtiteee: case 
CuMMUNICATED By Norton H. HuMPHRYS. 
SaLisBuRY, ENGLAND, June 10th, 1897. 


The Visit of the Southern Association to Croydon,—Cyanogen Re- 
covery.—The Incandescent Gas Light Company.—The Gas In- 
stitute. 


One of the events of the month of May is the summer meeting of the 
Southern Association of Gas Managers, and the attendance at this 
gathering shows that papers and discussions are not the only attraction. 
It is the one meeting at which the element of recreation is allowed to 
take a prominent place, though business is by no means shown into a 
back seat. This year the attendance was unusually large, not only by 
reason of the excellence of the programme, but also because of the 
popularity of the President for this year, who is none other than Mr. J. 
W. Helps, well known as Honorary Secretary of the Association for 
several years past. Sometimes the Presidency in District Associations 
is like the ‘‘ Chiltern Hundreds” of Parliamentary fame. The Secre- 
tary steps into the Presidential chair, and in course of time retires on 
the other side, and isseen no more in an official sense. Fortunately for 
the Association this is not to be the case with Mr. Helps. 

The members know when they are well off, and have taken care to 
block up every way out of the Presidential chair except that which leads 
back again to the secretarial desk. Assembling at the Croydon railway 
station in the morning, the party found well appointed brakes in readi- 
ness, and without loss of time were conveyed to the electric light works, 
recently erected by the municipal authorities at a cost of £37,500, and 
capable of supplying 20,000 8 candle power lamps. Here they were 
joined by the Mayor of Croydon and Mr. Ald. Miller, Chairman of the 
Electric Lighting Committee. The plant comprises three Davey-Pax- 
man marine type boilers, three Bellis engines, three Thomson-Houston 
alternators, each 120 K.W., and working at 2,000 to 2,200 volts, a 
Thomson-Houston motor alternator, two Ferranti rectifiers, bigh ten- 
sion and low tension switchboards, ammeteis, voltmeters, etc. One 
cannot but be struck by the fact that the subtle agent is well under con- 
trol, and that the operation of generating electricity is not attended with 
the grime and sweat that are such objectionable features in the case of 
coal gas. The company were next conveyed to the gas works, where 
a table of light refreshments was first carefully inspected and several 
members gave tacit evidence of the fact that they had breakfasted at a 
very early hour, and then a tour of the works was made under the 
guidance of Mr. Helps, who has evidently engineered and managed 
them with the same success that is such a conspicuous feature in con- 
nection with his efforts on behalf of the Southern Association. The 
principal items of interest were a new gasholder in three lifts, 200 feet 
in diameter and 110 feet high, a Maxim-Clarke carbureting apparatus, 
an overhead crane and grab for loading coke, and some regenerative 
furnaces. Another short drive took the party to the “‘ Greyhound ” 
Hotel, where a substantial and elegant luncheon was served, by order 
of the Directors of the Croydon Gas Light Company. The Chairman, 
Mr. J. P. Hussey, peesided, and after a few complimentary toasts, a 
visit was paid tu the new town hall. The brakes were again in requi- 
sition, and after a drive of about 14 hours’ duration through lovely 
country scenery, the party were set down at the Crystal Palace. A 
high tea brouglit a most successful day’s outing to a close, the whole 
arrangements having been ably carried out by Mr. D. H. Helps, the 
Honorary Secretary, pro tem. 

An interesting paper on “‘ Cyanogen Recovery ” was read and well 
discussed at the recent meeting of the Institution of Gas Engineers, 
from which it is evident that cyanogen can be as easily removed from 
coal gas as ammonia, and recovered either as a ferrocyanide, sodium 
potassium or iron, as may be desired, at a cost of something like 14d. 
per pound of crade ferrocyanide. But with the experiences in the 
:natter of sulphate of ammonia in view, gas engineers are not so easily 
captivated with the prospect of a new residual as they used to be. The 
supervision and maintenance in working order of a sulphate plant, 
buying acid and selling the product represent a considerable addition 
to a gas engineer’s duties and responsibilities, and it is an addition that 
more often than otherwise has never received proper recognition from 
the directorate. But so long as it returned a clear profit of about 1s. 6d. 
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per ton of coal carbonized, the gas manager felt that there was some- 
thing to show for his labors. When, however, the profit dwindles toa 
mere trifle, he begins to feel that outsiders are getting the benefit of his 
labors. At present rates there are many gas works in the country 
where sulphate is being made at a loss. If situated ata distance from 
a well-known seaport, or from the nearest railway station, the cost of 
freightage is great, as it applies not only to the manufactured salt but 
also to the oi! «f vitriol, Thus if the sulphate has to be carted two 
miles and trained 100, the chances are that the acid has to be conveyed 
a similar distance, the oil of vitriol works being invariably situated 
near the seaboard. Under such circumstances the cost for acid alone 
may mount up to one-half of the total receipts, leaving labor, wear and 
tear, fuel, lime, packing, bags, carriage, etc., to come from the residue. 
Under the best circumstances, as shown by the statistics of the princi- 
pal London and provincial undertakings published in Field's Analysis, 
1896, the profit from sulphate is only 1d. to 1}d. per 1,000 cubic feet of 
gas sold on the average, some few getting as much as 14d., and others 
as little as 4d., according to situation, which is sufficient to show what 
the state of affairs must be in out-of-the-way country towns. No won- 
der, then, that the prospect of 2 to 5 pounds of ferrocyanide per ton of 
coal is not an attractive bait, and that the ‘‘ once bit, twice shy” gas 
engineer hangs back and wants to know where the profit comes in and 
what the selling prospects of ferrocyanide are likely to be. 

The report of the Incandescent Gas Light Company for the year 
ended March 3ist last, has been issued to the shareholders and indicates 
a very prosperous state of affairs. The number of burners sold during 
the year is close upon 1,000,000, showing an increase of over 50 per 
cent. on the previous year, from which it appears that the reduction in 
prices made at the commencement of 1896 has been duly appreciated by 
the public. It would be interesting to know how many mantles, ex- 
clusive of those supplied with new lamps, have been sold by the Com- 
pany. But the report doesn’t state this. The total income for the year 
amounts to £440,000 in round figures, of which, notwithstanding the 
reduction just mentioned, about one-third is net profit, enabling the 
payment of large dividends, and substantial additions to the reserve 
and to the depreciation funds. One million additional incandescent 
burners means a large consumption of gas. Each burner at a fair 
average will consume 3,000 to 4,000 cubic feet per annum. So it is evi- 
dent that the incandescent department of our business has acquired an 
extent that is not to be despised. Of course we do not overlook the 
fact that, perhaps in the majority of cases, the incandescent simply dis- 
places a flat flame burner, but in many instances it replaces the oil 
lamp or the electric light. The fact that gas consumers are becoming 
sufficiently educated to their own interests to be willing to adopt a sen- 
sitive appliance that must be used with care and intelligence is very 
encouraging as regards the future. For the chief hindrance to ex- 
tended use of gas has been the ignorance and prejudice of the users 
The careful usage entailed by the Welsbach burner will in time extend 
to cookers, heaters and engines. People will appreciate the fact that it 
pays to keep things clean and in good order. And here I may observe 
that before these notes reach you, the Birmingham medal of the Gas 
Institute will have been bestowed upon Dr. Auer von Welsbach, who 
isa most worthy recipient for any honor or compliment that the gas 
fraternity can offer. It is not too much to say that his invention has 
marked a new epoch in the history of gas lighting. 

The annual meeting of the Gas Institute is.a week later than usual, 
on account of Whitsuntide, and occupies a most unfortunate position in 
being sandwiched between that public holiday and the National Jubilee 
rejoicings that are to commence on the 2ist inst. Consequently many 
members will be unable to leave home to attend the meeting. The 
monthly board meeting will be either pushed backward a week on ac- 
count of the Jubilee, or forward to a corresponding extent because of 
the Whitsun holidays. Provision must be made for dealing with the 
illuminations that will be largely in demand and for providing the gas 
that will be required by them. Apart from ordinary business many 
will be called upon to take part in arranging the public festivities which 
will be held on a liberal scale in every town. So it is to be feared that 
the sticcess of the 1897 Gas Institute meeting will be prejudiced or over 
shadowed to some extent. The President—Mr. C. Stafford Ellery, of 
Bath—and Council have issued a carefully arranged Agenda including 
nine papers, a lecture by Prof. Lewes and the usual inaugural address. 
The meeting is to be held at Bath, and will be opened by a few words of 
welcome from the Mayor of that historic town, who will also give an 
evening reception. A smoking concert and a day’s excursion are 
among the recreative elements, besides which the neighborhood abounds 
in features of interest to the student of history and antiquities. The 


23 removals by death and other causes during the year, whilst the new 
ballot list contains no less than 52 names. Amongst the deceases is the 
name of Mr. Thomas Travers, of Cork, a regular contributor to the 
proceedings during the last 25 years, Mr. John McCrae, of Dundee, and 
Mr. David Clarke, of Ashton-under-Lyne, all of whom were regular 
attendants at the meetings and will be regretted by a wide circle of 
friends. The library has not been overlooked during th year, and an- 
other satisfactory feature is that about 40 gas undertakings have sub- 
scribed to the funds during the year, their contributions amounting to 
£85. The money will be useful, but the support and sympathy indicat- 
ed by these attentions are very acceptable on their own account. The 
arguments as to the desirability of some support to gas engineers’ asgp- 
ciations being received from shareholders and directors of gas under- 
takings do not need repetition here; but however patent they may be to 
gas engineers and managers, it is very difficult to get them properly ap- 
preciated on the other side of the counter. 

Gas is enjoying a wonderful period of peace and prosperity at pres- 
ent, but with the restless energy that is being applied in other direc- 
tions, it would be well to give some attention to the strengthening of its 
position, so as to be better able to meet the trials that are sure to come 
in one form or another. There are numerous questions awaiting solu- 
tion that can only be adequately dealt with at considerable cost, and 
which have a fair claim on ali interested in the sale of gas, and not on 
managers alone. So it is to be hoped that the companies’ subscription 
list will continue to increase. The general statement of accounts is 
very satisfactory. It shows £72 carried to the accumulated fund which 
now stands at over £1,000, exclusive of nearly £2,000 belonging to the 
benevolent fund. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 


Snes gall 

It is said that Messrs. F. F. Lamb, F. R. Plance, J. H. Galvin, H. 
W. Drew and L. Bradenburg have formed the Metropolitan, Light, 
Heat and Power Company, to supply gas for light, heat and power pur- 
poses in Parsons, Kansas. The Parsons Light and Heat Company has 
veen supplying gas in the place named for several years. 





TREASURER SLATER has notified the shareholders of the Providence 
(R. I.) Gas Company that a dividend of $1 per share is payable on the 
ist of July. 


A SEMI-ANNUAL dividend of $3.50 per share has been declared by the 
New Orleans Gas Light Company. It is payable on and after July 
15th. 


PRESIDENT House and General Manager McKeever, of the Houston 
(Texas) Gas Light Company, have informed the residents of that. city 
that the following selling rates are to rule until further notice : For gas 
used for lighting, $2 per 1,000 cubic feet ; for fuel and power use, $1.75 
per 1,000 cubic feet. The Company has determined to largely increase 
its sendout on fuel account, and with that end in view has purchased a 
large line of the latest styles of gas cookers, gas heaters, hot plates, in- 
stantaneous water heaters, etc., which are kept on show in its main 
office. The appliances will be placed in the premises of consumers on 
the most liberal terms possible. 











Writine of the gas rate reduction in Houston brings to mind the fact 
that the special committee of the Houston City Council (Alds. Geisel- 
man and Cronan), appointed to consider the question of the status of 
the Houston Gas Light Company in the relation of the latter to the city 
authorities, submitted the following ordinance, which, up to our latest 
advices (June 17th), had not been definitely disposed of : 

Whereas, The franchise hitherto grinted to the Houston Gas Light 
Company, on February 14th, 1867, for the purpose of maintaining a 
pipage system for supplying consumers with gas has expired ; and 

Whereas, The Houston Gas Light Company now has no right to the 
use and occupancy of the streets of Houston for maintaining such 
pipage system and gas plant ; and 

Whereas, Said Houston Gas Light Company has refused to comply 
with the conditions and stipulations required by the city of Houston for 
the renewal of its franchise ; therefore be it 

Ordained by the City Council, That the ordinance passed on May 17, 
1897, the provisions of which not having been accepted by the Houston 
Gas Light Company, and any other ordinances granted the Gas 
(‘ompany, affecting the use and occupancy of the streets, for maintain- 
ing a gas and pipage system for supplying consumers with gas be, and 
the same are hereby repealed. 





membership at the end of 1896 included 634 names. There have been 
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remove the pipes of the said Houston Gas Light Company from the 
streets of the city. 





ALL of which looks very drastic. Meanwhile President House and his 
associates in the Houston Gas Light Company are not evincing decided 
‘symptoms of uneasiness over this proposed action of the City Council ; 
for they very well know that confiscation of property is not rulable 
under the laws of Texas. 





Mr. Jonny L. WiL.iams, a Director in the Buffalo (N. Y.) Gas Light 
Company, died at his home, No. 279 North street, Buffalo, on the 
morning of the 16th inst. A correspondent forwards the following 
bMef note respecting the career of deceased : ‘‘ Born in Buffalo, July 
9th, 1838, Mr. Williams’ entire life was spent in that city where he was 
identified with many of its prominent banking, commercial and social 
interests. Besides his Directorship in the Buffalo Gas Light Company 
Mr. Williams served the Buffalo Loan and Trust Company and the 
Buffalo Railway Company in a similar capacity. Mr. Williams is sur- 
vived by his widow and two sons.” 





It is reported that Peter D. English is endeavoring to secure a fran- 
chise for the operation of a fuel gas plant for South Bend, Ind. The 
bait that he holds out is the promise that a rate notin excess of 75 cents 
per 1,000 cubic feet shall be charged. 





Tue East Chester Gas Company, of Mount Vernon, N. Y., is now 
located in its handsome new office building at Prospect and North 
Third avenues. A local paper in announcing the removal says: ‘‘The 
building meets very fully the needs for which it is intended.” 





At the annual meeting of the Raleigh (N. C.) Gas Company the fol- 
lowing officers were elected: Directors, B. P. Williamson, H. W. 
Jackson, John R. Ferrall, W. B. Grimes, C. M. Hawkins, M. J. 
Hawkins, B. S. Jerman, A. M. Powell, G. Rosenthal ; President, B. 
P. Williamson ; Vice-President, H.W. Jackson ; Secretary and Treas- 
urer, W. T. McGee. 


Tae Oakland (Cal.) Gas Light and Heat Company is extending its 
mains to the outlying district of South Berkley. 








A CORRESPONDENT forwards the following, under date of the 19th 
inst.: ‘‘ At a meeting of the Board of Aldermen of Chicopee, Mass., 
held last week, the principal business transacted was the examination 
and discussion of the petition of the Chicopee Gas Light Company for 
a franchise. The citizens were also invited to take part in the hearing. 
Ald. Luther White opened the hearing by reading the conditions of the 
franchise asked for by the Company, which franchise had been ap 
proved by the Legislature. Ald. White said that the Chicopee Gas 
Company, which had been supplying the city of Chicopee with gas and 
had a capital stock of $40,000, was ready and willing to sell its interest 
to the Chicopee Gas Light Company for $60,900, which the latter was 
willing to pay. The Chicopee Gas Light Company has been regularly 
organized under a certificate granted by the Legislature. Only one re- 
monstrant was present, Mr. T. O’Counor, of Chicopee Falls. He 
claimed that the franchise should only be granted on conditions that 
the city have the right to purchase the property, at the end of 5 or 10 
years, as was thought best. After the single remonstrant was heard, 
the Board took a recess, which time was taken up in a session in the 
Mayor’s office, the City Solicitor sharing therein. On reassembling a 
vote was taken on the petition, and it was unanimously voted to accept 
the same. The capitalization of the Chicopee Gas Light Company is 
$100,000, and it may also issue bonds in the sum of $75,000.” 





Tue following is the official announcement by the proprietors of the 
Chuctanunda Gas Light Company, of Amsterdam, N. Y., respecting a 


reduction in the selling rates : 
‘* AMSTERDAM, N.Y., June 19, 1897. 


‘* At a meeting of the Directors of the Chuctanunda Gas Light Com- 
pany, held last evening, it was decided to make extensive improve- 
ments to our plant. We propose to improve the works to the highest 
degree of economy in the manufacture of gas. When such improve- 
ments are made, we believe we shall be able to sell gas for lessemoney, 
and in anticipation of such results, we passed the following resolution : 

‘** Resolved, That the price of gas be made $1.25 per 1,000 cubic feet; 
commencing July 1, 1897.—StepHen SanForD, President.” 





Tue daily newspapers report that ‘‘9 tons weight in coppers are taken 
every week from the London penny in-the-slot gas meters. It is pro- 
posed to supply electricity on the same plan.” 








Tue Syracuse (N. Y.) Gas Company has completed a very successfu! 
series of public demonstrations of the value and utility of gas as a 
cooking agent. The main illustration was in the Company's office in 
the ‘‘ Durston” building,, ‘afternoon teas” and Juncheons of the mos: 
appetizing order being there served in a flawlessly artisticmanner. Mrs 
A. E. Marsh, Secretary of the Bureau of Information of the Household 
Economic Association, of Syracuse, Miss Stella Downing and Miss Ida 
Henn were the illustrators of the use of gas as fuel, and the demonstra- 
tions Jasted from 11 a.M. to5 p.m. The lecture room was beautifully 
decorated with potted ferns, shrubs and flowering plants, and the visit- 
ors and participants included representatives of the best social life of 
Syracuse. About 2,000 families of that city now use gas for cook- 
ing purposes, and the Company sofarthis season has placed 600 ranges. 





THE proprietors of the Perth Amboy (N. J.) Gas Light Company 
have awarded a contract for the construction of a new holder to Messrs. 
Riter & Conley, of Pittsburgh, Pa. The vessel is to have a capacity of 
40,000 cubic feet, and the cups, etc., are so arranged that.a second sec- 
tion can be added when the occasion for the increase comes to land. 
The Company will also make considerable main extensions. Superin- 
tendent Ross is quite elated over the increase in sendout that is of daily 
(and nightly) occurrence. 





Tue Auburn (N.Y.) Bulletin, in noting the last action in the case of 
Carl Armbruster, respondent, vs. the Auburn Gas Light Company, ap- 
pellant, says: ‘‘ Judgment and order reversed and a new trial ordered, 
with costs to abide the event unless the plaintiff stipulates to reduce the 
damages to $1,500, in which case judgment and order affirmed, without 
costs of appeal to either party. This was an action brought for the re- 
covery of damages for the destruction of certain plants in the green- 
house of the plaintiff by escaping gas from the mains of defendant, 
and also for injury to the health of the plaintiff's family. Judgment 
was recovered by the plaintiff on trial for $2,000.” 





ARTICLES incorporating the Flushing (L. I.) Gas and Electric Light 
Company have been filed. The capital stock is put at $300,000, and the 
Directors for the first year are Messrs. Charles Whitehead, Fred. J. Witt 
and B. F. de Freece. This convern is evidently intended to complete 
the consolidation of hitherto independent lighting companies in Queens 
county, L. I. 





THE proprietors of the Doylestown (Pa.) Gas Company have decided 
to reduce the selling rate of gas supplied on fuel account during the 
months of June, July, August and September, to $1 75 per 1,000 cubic 
feet. 





No gas engine works will be constructed at Benton Harbor, Mich., 
the residents having failed to raise the $50,000 demanded by the pro- 
moters of the Company. In fact, the subscriptions pledged amounted 
to only $8,000. 





Tue regular quarterly dividend of 24 per cent. on the shares of the 
Cincinnati Gas Light and Coke Company is payable on the 1st prox. 





At the annual meeting of the Gas Light Company of the City of New 
Brunswick, N. J., the following officers were elected : Directors, J. 
Bayard Kirkpatrick, Lafferd Totten, S. V. D. Clark, John H. Van 
Duersen and Loyal T. Ives; President, J. Bayard Kirkpatrick ; Treas- 
urer, Lafferd Totten ; Superintendent, Samuel C. Gowen. This elec- 
tion was looked forward to with much interest, as it was known that 
some of the shareholders, who are also interested in the local electric 
lighting concern, would attempt to secure representation on the Board 
with a view to furthering a project for the amalgamation of the interests 
of the Gas and Electric Light Companies. The result shows that the 
old gas interests are to all intent and purpose practically intact. 





At a meeting of the Lighting Committee of the Camden (N. J.) City 
Council, held the evening of last Tuesday, it was determined to award 
the contract for the public lighting by means of gas, on the following 
basis: Ordinary open flame burners, $20 each per annum; lamps 
equipped with single Welsbach burners, $24 each per annum; lamps 
equipped with double Welsbach burners, $28 each per annum. The 
lighting table is virtually on an all night and an every night basis. 





Tue Board of Public Works, of St. Paul, Minn., in reporting to the 
Council on the public lighting of the city for the past half year, says 
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that 2,682 gas lamps, 3,154 gasoline lamps and 
lidare lamps were maintained during the peri- 
od noted. 


Tue proprietors of the Ipswich (Mass.) Gas 
Light Company, it is said, have determined to 
change their oil gas plant over to a water gas 
system of the Kendall type, which decision 
prompts the query, ‘‘ Is this a change for the 
better ?” 


At the annual meeting of the Trenton (N. J.) 
Gas Light Company the following officers were 
chosen: Directors, Lewis Parker, Edward H. 
Stokes, Clark Fisher, John 8. Chambers and 
Charles E. Green ; President, Lewis Parker ; 
Treasurer, John 8. Chambers; Secretary, Thos. 
§. Chambers. 


Tue Directors of the Pawtucket (R. I.) Gas 
Company have perfected the following execu- 
tive organization: President, Lyman M. Dar- 
ling ; Treasurer, Charles L. Wright ; Secreta- 
ry, Edwin A. Perkins ; Superintendent, Wm. 
McGregor. 

















A MAN named Almon G. Danforth is the fig- 
urehead in an application for a franchise to op- 
erate an opposition gas and electric light plant 
in Peoria, Il)s. 


AN attempt is being made to resuscitate the 
opposition scheme (labeled the Provident Gas 
Company) in gas supply for Springfield, Ills. 
The ‘‘directing executive” in this instance 
bears the name of Capt. P. W. Harts. 








Gas InspectoR Meeps, of Minneapolis, 
Minn., favors the use of the Welsbach lamp 
and burner for the illumination (in great part, 
at least) of the streets of that city. 








Acetylene Gas in Philadelphia. 


The Philadelphia Fire Underwriters’ Asso- 
ciation has decided to grant permission for the 
use of acetylene gas in liquefied form under 
pressure for lighting purposes, provided that 
the pressure of gas on the piping in the build- 
ing to be assured shall at no time exceed one- 
quarter pound per square inch, and that the 
cylinder containing the liquefied gas under 
pressure and all pressure reducing and safety 
devices be located outside of such building, and 
in a separate building well ventilated to the 
outer air, but of sufficient strength to protect 
the apparatus from outside interference and 
from the weather (especially the sun's rays); 
and that the supply pipe for the building 
be provided with a hand valve just inside of 
the building assured, so that the gas may be 
entirely shut off from such building. It is 
also provided that the cylinder containing the 
liquefied gas under pressure shall be equipped 
with a safety valve to protect against both exces- 
sive pressure and unusual increase of tempera- 
ture, and that both the pressure reducing and 
the safety (mercury) valves shall be provided 
with vent pipes opening into the outer air ; and 
that no acetylene gas or calcium carbide shall 
be stored on the premises. 








Moving a Tall Brick Chimney. 





Messrs. W. H. & C. P. Topping, of Bridge- 
hampton, N. Y., writing to the Engineering 
Record respecting a contract recently carried 
out by them, say that a difficult feat was re- 
cently accomplished at Manchester, N. Y., in 
the moving of a brick chimney nearly 1,000 
feet without injury. The chimney is 85 feet 
high, with double 8 inch brick walls 3 or 4 
inches apart and nominally bonded together by 
three or four bricks on each side every 8 or 10 
feet in height. The chimney is 7 feet square 
outside at the base, tapers slightly, and is esti- 
mated to weigh about 200,000 pounds. Holes 
were cut through the lower part of the chimney 
from side to side and through them large 
square horizontal timbers were inserted to pro- 
ject 8 or 10 feet on each side. On top of these 
timbers other large horizontal timbers of the 
same length were laid at right angles to the 
first, one on each side of the chimney, close to 
the wall. A double rectangular cross platform 
was thus formed, the end of the pairs of beams 
were connected by cro3s timbers, and from 
each of these a pair of inclined braces were put 
up and secured toa timber collar encircling the 
chimney about 12 or 14 feet above the bottom 
timbers. 

This framework constituted a cradle that 
practically extended the base of the chimney to 
a diameter of over 20 feet. Crossbeams were 
placed under the lower sills of the cradle and 
supported on timber shoes, which were planed 
on the bottom and greased to slide on skids 50 
feet long, from which the whole weight of the 
chimney was supported after the remaining 


lower brickwork had been cut away. The 
skids were supported op ordinary timber crib 
blocking, as much as 5} feet high in some 
places where the ground was very rough. 
Grades of 3} feet ascending and 5 feet 2 100) 
descending were encountered and safely over- 
come. The chimney was moved by a single 
horse working a 30 gear capstan that operated 
a 5-part (g inch) chain tackle. The chimney 
was revolved 90° about its vertical axisand was 
loaded, moved and set on its new foundation in 
9 days by 6 men. 


The Market for Gas Securities. 






Realizinz sales and a line of short stock put 
out by a certain speculatively bent firm of city 
brokers caused a break in Consolidated to some- 
thing under 164. The undertone, however, 
was sufficiently in line with strength to carry 
the stock up again to 165}, at which figure it 
stood at noon to-day—Friday. Other city gas 
shares were weaker, but there is no good reason 
for the decline. In fact, at market rates, there 
is good profit in any of them. 

Brooklyn Union is very strong, at 109 bid, 
and holders thereof are confident that it will 
go higher. Bay State sold up to 154 during the 
week, and Chicago crossed 92 this morning. 
Baltimore Consolidated a!so retained the higher 
value made in it a week or soago. The United 
Gas Improvement Com;any has declared a 
quarterly dividend of 2 per cent., payable July 
15th. The general situation looks decidedly 
favorable to iuve.to:s, and our sendout reports 
all show gains for the current quarter as 
against the corresponding quarter of 1896. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Wau St., New Yorx Crrv. 
JunE 28, 


= All communications will receive particular attention. 


&@~ The following quotations are based on the al 
of $100 per share. alma 





N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated.......2:s000+ $35,430,000 100 1644 164% 
CNG oi. <ccidachiivensceinn 500,000 3 81% ah 

S “Ga cmcdnaroeness 220,000 wi 100 d 
Equitable..........scsccscee 4,000,000 100 22% 2 
Bends, OG. cictsccccesées 1,000,000 1,000 105 r 
= MGR GE. cnc 2,300,000 1,000 114 “ 
Metropolitan Bonds 658,000 oe 108 = 12 
Patel, ...ccsccendvsccouseese 3,500,000 10 20 25 
OO Dem icscscncccave 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 x a 2 
Merge scescsecsssnaccccs 150,000 50 85 
- DONE setd ces cc0e 150,000 1,000 we 98 
New York and East River.. 5,000,000 100 733 7 
Preferred....ccccccccces 2,000,000 100 1084 110% 
Bonds ist 5's..........++ 3,500,000 1,000 114 115 
“ Ist Con, 5’s....... 1,500,000 « 10755 WE 
Richmond Co., 8. 1..... 348,650 50 50 = 
7 Bonds. . 100,000 1,000 ‘e ch 
PRG, 2. vincvivccccescese 5,000,000 100 ill 113 
Prehertel ...cicddccceccs 5,000,000 100 115 119 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 113 116 
WORD : oc. .<ctadincbicneces 299,650 50 130 C 
Out-of-Town Companies. 
Brooklyn Union ............ 15,000,000 100 109 a 
es “ Bonds (G's) 15 000,000 1,000 1R ere 
Bay State. ......scccccse-- 15,000,000 50 15% C«} 
a Income Bonds. 2,000,000 1,000 iia 3 
Boston United Gas Co.—- 
1s Series 8S. F. Trust... 7,000,000 1,000 87 ° 
2d aa ™ ee 3,000,000 1,000 61 mn 
Buffalo Mutual............. 750,000 100 135 ma 
« Bonds....... 200,000 1,000 9% 100 
Central, San Francisco..... 2,000,000 es 95 il 
Chicago Gas Co,.......-..05 25,000,000 100 91g «(91% 
Chicago Gas Lt. & Coke Co. 
Guaranteed Gold Bonds. 7,650,000 1,000 104 ~- 14% 
Colma, .5.0000cccescess... 1,069,000 és 7% 7x 
ist Mortgage. ........+. 1,085,000 <a bc bi] 
Consumers. Jersey City 2,000,000 100 7 80 
os eecese 600,090 1,000 Wi 108 
Cincinnati G. & C. Co....... 8,500,000 100 1K 22 
Consumers, Toronto........ 1,600,000 50 «184% «187 
Capital, Sacramento........ 500,000 50 Sy 35 
Bonds (6°8)............- 150,000 1,000 wa za 
Consolidated, Baltimore. 1,000,000 100 56 57 
Mortgage, 6’s........... 3,600,000 1 «= 107% 
Chesapeake, ist 6's. 1,000,000 i is 
Equitable, ist 6’s. ...... 910,000 én a 
Consolidated, ist 5's 1,490,000 = = 
DACP : ck sin sas 5s ccc 4,000,000 fe 2 - 
“ Con. Bonds.......... 4,312,000 ™% «C4 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 én ee 
Fort Wayne ............s008 2,000,000 - 81 8 
ni Bonds.......... 2,000,000 89 92 
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G. Shepard Page’s Sons, New York City...........+.+00++1067 
Logan Iron Works, Brooklyn, N. Y.......sceseseeesees- 1068 
R. D. Wood & Co., Phila., Pa. ...ccccccccccccccccccecsces 1006 


CEMENTS. 
C. L. Gerould & Co., Mount Vernon, N.Y..........++++0+.1062 


RETORTS AND FIREBRICKS. 


J..H. Gautier & Oo., Jersey City, N. J...... evedccccccce: 1008 
B, Kreischer & Sons, New York City.......ceeeeeeee000+1062 
Adam Weber, New York City.......... .. seuechesveeds Ieee 
Laclede Firebrick Mfg. Co., St. Louis, Mo. ..... ovevesee 1062 
James Gardner, Jr., Pittsburgh, Pa.........0+0..+0+000001062 
Henry Maurer & Son, New York City...........60++0++++1002 
Baltimore Retort and Firebrick Co., Baltimore, Md......1082 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo......1062 
Brooklyn Firebrick Works, Brooklyn, N. Y..............1062 
F. Behrend, New York City...... ssccscoccccscescescecsss 1001 











INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa....secesesessenses 1056 


THORIUM. 
The Roessler & Hasslacher Chemical Co., N.Y. City. ....1049 


MICA GOODS. 


The Mica Mfg. Co., New York City........ 000.1049 


BURNERS, 
C. A. Gefrorer, Phila., Pa......... ercvcccccccncccccecsecesIOO8 


cc cncbedeedecesebcccec MUD 


LAVA GAS TIPS, 


D. M. Steward Mfg. Co., Chattanooga, Tenn.... 1050 


GAS TUBING. 


J. C. Granger, New York City ...... os besedvoneceeen meee 


GAS BAGS, 


Peerless Rubber Mfg. Co., New York City... 1049 


PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City1050 
Greenpoint Chemical Works, Brooklyn, N.Y..........+-.1050 
Henry W. Douglas, Ann Arbor, Mich ..........+....+++- 1059 


EXHAUSTERS. 


The P. H. & F. M. Roots Co., Connersville, Ind ... ....1088 
Isbell-Porter Company, New York City......... soreneee L066 
Connelly Iron Sponge and Governor Co., New York City 1059 


VALVES. 


Ludlow Valve Manufacturing Co., Troy, N. Y. 1058 
Chapman Valve Manufacturing Co., Boston, Mass.,.....1058 
R. D. Wood & Co., Phila., Pa............++ soccvecesssecec OOS 
Continental Iron Works, Brooklyn, N. Y..... - 1066 
The P. H. & F. M, Roots Co., Connersville, Ind..... oes 1058 
Isbell-Porter Co., New York City..........+ses00 beabnees 1066 
The Western Gas Construction Co., Fort Wayne, Ind,. 


eeeeeeeee 


ELECTRICAL APPARATUS. 
Wm. Henry White, New York City .....6..sseeseeeeee8+.1007 


GAS ENGINES, 


Otto Gas Engine Works, Phila., Pa.......... cccctetedooes meee 
The American Gas Engine Co., Phila., Pa ........+.+.-.. 1068 
Backus Water Motor Co., Newark, N. J........+. 


ENGINES AND BOILERS. 


The Hazelton Boiler Company, New York City.... 
W. G. & G. Greenfield, East Newark, N. J..........0006 


PURIFIER SCREENS. 


John Cabot, New York City..... eeerececsos 1050 


GAS STOVES. 


Aftiierican Meter Co., New York and Philadelphia . 1055 
Maryland Meter and Manufacturing nage Baltimore, Md.1070 
Keystone Meter Co., Royersford, Pa.. as leedeseduceccDeee 
A. Weiskittel & Son, Baltimore, Md.... coccccveccoes Mens 
Detroit Stove Works, Detroit, Mich.,.......+ssseesseee-- 878 


peeee 


GASHOLDER TANKS. 


J. P, Whittier, Brooklyn, N.Y ... -1€53 


eeeeeeennee eee C8 eeee 


GASHOLDERS, 


Bartlett, Hayward & Co., Baltimore, Md..... Sevcccesnces Me 
Continental Iron Works, Brooklyn, N. Y.....++++++++.---1066 
Deily & Fowler, Philadelphia, Pa. .. ..... Govscyeoss +ees 1068 
Davis & Farnum Mfg. Co., Waltham, Mass.... 
Kerr Murray Mfg. Co., Fort Wayne, Ind........esseeees 
Stacey Mfg. Co., Cincinnati, Ohio..........csesresseee+ +1067 
R. Di Wood & Co., Philadelphia, Pa......... scssceee-. 1066 
Logan Iron Works, Brooklyn, N. ¥.... ...00+seeeceeees. 1008 
Riter & Conley, Pittsburgh, Pa........ssece.ceveveces duce 1050 


GAS SECURITIES, 
Gustavus Maas, New York City.............. oscbeeesee. LOD 
Marquand & Parmly, New York City........ «1049 


seeeeerees 


BOOKS, ETC. 
Piehd'S AMGLVOIS, . 00.0 ccccccccncccvccdocesdacecteaceseess 1000 
Digest of Gas Cases. ..i.....csecsceescsccesvesecsessecscssl061 
Directory of Gas Companies........scsssscesceeecsees.+. 1009 
Practical Photometry ........0....cscesesvenccccessessesss 1002 
Management of Small Gas Works ...... sacenccoenccacecsIOld 
Handbook on Gas Engines ......cccsccsecssevveeseeccecns LOL 
Gas Flow Computers .......sccccecssseccevcessecssecceess 1001 
Hughes’ “Gas Works”’.....cecssceecsceeees 00001058 
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DIVIDEND NOTICE. 


Orrice oF THe Unirep Gas Improvement Co., 
#13 Daexe. Burtpme, Purias., June 24, 1897. t 


The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable on July 15, 
1897, to stockholders of record at the close of business June 


Position Wanted 


By a good, settled young man, as Bookkeeper, Collector, or 
to deliver bills and do Office work for a Gas Company. Best 
of references. Address 
H. A. REW, Box 576, 

Wellington, Kansas. 


Position Wanted 


As Superintendent of Coal Gas Works, 


by an all-round man. Is master of all details in the manu- 


facturing and distributing departments. Best of references. 
Address 
1148-2 


Position Desired 


As Superintendent of Gas Works or 


1151-1 





“ F. W.,” care this Journal. 





Gas and Electric Light Works, 
manufactur and detrution of Coal Gas a need fone 
ES 
Say geet ad sc peep, fet ference 


TANKS WANTED. 


Wanted, Second-Hand Tanks Suitable 
for Holding Heavy Oil. 
To be of capacity from 6,000 to 500,000 gallons. Please quote 


1148-5 "Rock Island, Is. 
WANTED, 


An 8-Foot Station Meter, 


Second-hand, but in good condition. Address 
1146-tf “METER,” care this Journal. 


For Sale. 


A Small Gas and Electric Light Plant; 


in a Southern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
1097-t£ Fort Wayne, Ind. 


Gur Mica Chimneys 
Tr For Welsbach Lights 


ARE THE 
BEST IN THE WORLD. 


@=ea 


Get Catalog 
and Discounts. 


SS as 


The MICA MFG. 60 


Micaermithe, 


88 Fulton Street, 
N. Y. City. 











FOR SALE. 


Hy4@raulic, Dip, Branch and Ascension Pipes, 
Meuthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 

Twe Coolers, or Air Condensers, each of 150 000 


cubic feet capacity. 
Muititubular Con — ehell, 36 in, diameter, with 


98 2-in. tube-, wie 
D-Shaped Tar Extractor, 8 ft. long, I ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 
KEY CITY GAS Co., 
Dubuque, Iowa. 


GAS COMPANY SECURITIES 


A SPECIALTY. 


1119-tf 





Brookl 
Cela um 
Conso ted of New Jersey, 
Detroit, 
ison, 
Milwaukee. 
Grand i 
New Yerk, 
al 
St. Paul 


CUSTAVUS MAAS, 





Tetepmore tient. 20 Broad St., N.Y. 
MARQUAND & PARMLY, 


160 Broadway, New York. 


Members New York Stock 
Exchange. 


BINDER for the JOURNAL 








we Pittsburgh Gas & Coke Co, 


MANUPACTURERS OF 
Otto-Hoffmann Retort Oven 
COKE, 
Coarse or Fine, Hard or Soft. 


AN IDEAL COKE FOR WATER GAS. 


Works on Monongahela River. 
Shipping Facilities by River and Rail. 


Sales Office, 311 Lewis Bldg., PITTSBURGH, PA. 











en noe: apg Liquor. { 
Fee 














Peerless Patent 
Improved Gas Bag 





These Gas Bags are used to stop the flow of gas while re- 
pairing or making alterations in gas mains. There have been 
numerous cases of workmen being badly injured, and some- 
times mn by the escape of gas resulting from the burst- 
ing of a bag, and our patent AT een = is designed to 
obviate such calamities. The A shows une’ ly 
¢ pumping should wy memes to = the m: 

Lager pped. 

—. of a rubber stoc! ly prepared to quae t 
distension, pr heey apd of Oils, Gases, Naphtha 
and ot other residuum in the mains, and they are made with 
lapped joints, which adds greatly to their strength. 

12-in. Gas Bag, each, =e 
16“ “ “ : 


12.00 
17.00 
27.50 


are 
20 ** 

‘ =: “ ‘“ 
7 - 


|The oduiiel Rube Mfg. Co, 


16 Warren St., N. Y. City. 





HEADQUARTERS FOR 


THORIUM 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 
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Special Trays fer Iron Sponge or Oxide of Iron, , : sis 


cuuncw’s Trave s specisiy: |[he Pioneer Vertical Water-Tube Boiler of the Worl 
THE HAZELTON OR PORCUPINE BOILER. 


After Sixteen Years of Active Service in all the Principal Industries, 
this Boiler has Proven Itself Superior to all Others in Economy of 
Fuel, Durability, Safety and General Efficiency. 


NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 
Correspondence Sell Solicited, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


ele. “ian St," New York: GBN | Office, T16E. 13th St., N.Y., U.S.A 








































553-557 West Thirty-third Street, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 













BRISTOL’S 














ce GC. W. HUNT COMPANY. 











“ Street 
3 Gas Pressare 
Sim +S. 


TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material in and around 


Gas Works, Coal Yards, Factor‘es, Etc., Etc. 


Before you forget it, send for a copy of our new, 40- » illus 
trated Catalogue, No. 9703, fully describing this Industrial way. 















The Bristol Go., 


Waterbury, Conn. 




























THEO. CLOUCH, No. 958 Copyright, 189, by C. W. Hunt Co. 45 Broadway, N. Y. City. 
(Established 1870.) ; 
er Patent Lava Gas Tips. |J. C. GRANGER, scscs2tnitom 
i H UNIFORMITY ‘ is 
Maxim& Clough Adjustable Gas Burners nS UARANTED oan nib ans 
E. H. Nickel Tips for STOVE Sheol 
Water Cas a Specialty. MAND ne (LUBING, nny 
THEO. CLOUGH, - - Dobbs Ferry, W. Y.|> M eTEWARD MEG. CO., Ooi, eee Ecce 











a ee ee eee eee ree ae 


criitesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the a which they cro sct regardless of high 


SCSHSTESSHOZESTSE 


or luw pressure in the 
WELSBACH L 
—- IGHTS are fully in, - 4 Oo gemeee a, Sot, Gomesion b Rgeapeiny 3 the yosking of 
THE wicbien MANFG. CO., e = "818 Cherry St., PHILADELPHIA. 











RITER & CONLEY, eirtssurce, ra. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 


STEEL ROOFS and BUILDINGS. | ee 
PLATE AND STRUCTURAL WORK OF EVERY ,DESCRIPTION. ' 


€ 
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mH Patent “Standard” Washer-Serubber 


(U.S. A. Patent, No. 486,927 of November 29, 1892.) 
As in-use in most of the principal Gas Works in Great Britain and on the Continent of Europe. 











THE FOLLOWING ARE SAMPLES OF TESTIMONIALS RECEIVED, VIZ.: 
From MR. A. C. McMINN, Engineer at Kensal Green Station of The Gas Light and Coke Co. 


“I have had No. 2 Washer at work and find it as satisfactory as No. 1. I am sending to-day certificate for 
final payment.” 


From MR. W. R. CHESTER, Engineer to the Nottingham Corporation. 


“The Washer fitted at Basford last year with your new Patent Wood Segments, works well, and I am quite 
satisfied with it. I propose to have each vessel converted to wood segments, as the iron ones wear out.” 





FOR PARTICULARS AND ESTIMATES APPLY TO 


KIRKHAM, HULETT & CHANDLER, Limited, 


PALACE CHAMBERS, WESTMINSTER, ENGLAND. 








THE ANDERSON Estentcutte; = For Outing Cast, Wrought | "H"_ “F3 "Hy FT Fe HN -D, 


Made in all sizes. : - : Fr Tron, Gas & Water Pipes. SOLE IMPORTER OF THE CELEBRATED 


TEOMPANT, Manufacturers, | German (Stettin-Didier) Clay Gas Retorts, 


298 Lincoln St., Marlboro, Mass. 
N. Y. Office, 135 Greenwich St.| BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 


a a tm Stettin “Anchor” & ‘Eagle’ Brand Portland Cement 
1¢2 Milk Street, Boston, Mass. 10 & 12 Old Slip, New York. 





; Pipe Cutting Tool 


















aie Cox’s Gas Flow Computer 
ike puter. 
" PP e 
" 6 1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corrésponding to 
any pressure is at once seen. 

3. When the required discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found. 

4. Any suitable combination of the different factors of any problem, under all possible cond. 
tions, may be immediately found. 





COX’ 
CAS-FLOWS 
COMPYTER. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 
For sale by 


9] A. M. CALLENDER & CO,, 32 Pine St., N. Y. City. 

















PRACTICAL HANDBOOK ON 


= GAS ENGINES. 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
Ve Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


4 Price, $1.00. 


A M. CALLENDER & CO., 32 Pine — New York. 
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AMERICAN GAS COMPANY 
Owns, Operates, Buys and Leases Gas Works. 
Undertakes all Kinds of Construction Work, Especially for the Manufacture of Gas from aking Goa 











BASTHERN AGENTS FOR 
FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S | 
COAL GAS PLANTS AND GAS APPARATUS. | Exhausters, Blowers, etc. 





Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 
Machines, Ammonia Plant, Coke Conveyers, etc, 


APPARATUS BY WHICH COAL CAS CAN BE BROUCHT UP TO 22 or 24 CANDLE POWER, MAKING 
A WHITE LICHT THAT WILL BURN WITHOUT SMOKING. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. & 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
_ a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS; COKE CONVEYERS, ETC. 


To. 118 Farwvell Avenue, - - Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 34 St., Phila., Pa. 
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AMERICAN GAS COMPANY, 





P. H. & F. M. ROOTS Co. 


Beg to announce they have completed arrangements by which the 


222 SOUTH ‘THIRD STREET, = PHILADELPHIA, PA., 


Become their Eastern Agents, and will have exclusive control of the territory, embracing New York, New 


Jersey, Pennsylvania and New England, for the sale of Exhausters and kindred machinery. 
Office will be continued for the sale of the Roots’ Browrr. 


The New York 





New Design 
of 
Direct 
Connected 
Engine 
and 
Exhauster 
on Same 
Bedplate. 











This Design 
is Used 
for all 

Exhausters 

from 

No. 7 
to 

No. 10 


inclusive. 








Write for Illustrated Catalogue. 
Estimates submitted on application. 





P. H. & F. M. ROOTS CO. 





Comnexrsville- Indiana. 


New York Office, 109 Liberty Street. J. B. STEWART. Manager 
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CHAS, M, JARVIS, President. B™RR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer, 


BERLIN {RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


| 


— 
= 
rm 
























































sant =o 01035 £bGO MY 


The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company, at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilators, extending the full length of the roof, with side shutters opened and 

closed by cords from the floor. No woodwork is used in any way about the construction of the building. 








Write for Illustrated Catalogue. 





Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 








ALcex. C. HumPHrRers, M.E., . ArTuuR G. GLASsaow, M.B., { 
MANHATTAN LIFE BUILDING, CaBLe ADDRESS, 9 VicToRIA ST., 
(64 Broapwar,) LONDON & NEW YORK, LONDON, &. w.- 
@EW YORK. $ " wUMGLAS."* ENGLAND. 


HUMPHREYS € GLASGOW. 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 





june 28, 1897. 





American Gas Light Zournal. 







































































(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER C0. 





ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 








JULY, 1897. 


| 





\\tr ble No, 2. 























P Table No. 1. il NEW YORK 
5 FOLLOWING TILE cITY. 
= MOON. Aut Nieut 
® ag ere Hae ee sh Licatine. 
3 4 Ligh ; ; las I xtin- 
= | s wight. metas Light. | iu st. 
|| PM 1. 
Thu. | 1} 8.00 pm 3.30 am|| 30 
Fri. | 2] 8.00 3.30 |} 7.50] 
Sat 3/ 8.00 | 3.30 1 7.30 | 
Sun. | 4} 9.10 | 3.40 || 7.30| 
Mon.} 5| 9.40 | 3.40 30 | 
‘Tue. | 6|10.00 | 3.40 | 7.30 | 
Wed.| 7/10.30 Fq| 3.40 | 7.30 | 
Thu. 8)11.00 | 3.40 | 7.30 
Fri. 9\11.40 3.40 | 7.30 
Sat. |19/12.30 AM) 3.40 30 | 
Sun. |. 1) 1.30 3.40 30 | 
Mor 12) NoJ. |NoL. 30 
T.2. |.3|No L.ru|No L. 30 | 


Wed. |14|NoL. |NoL. 
Thu. |15| 8.00 pm) 9.30 Pm) 
Fri. |16} 8.00 10.00 
Sat. |17)} 8.00 10.30 
Sun. |18} 7.50 10.50 
Mon. |19| 7.50 11.10 
Tue. |20) 7.50 11.30 
Wed. |21| 7.50 1Q/12.00 Am 
Thu. |22| 7.50 12.30 
Fri. |23/ 7.50 | 1.00 | 
Sat. |24| 7.50 | | 


we) 
fo) 


ro) 
o 


20 
.20 


wo 
oS 


~ 


w 





ci) 
— 


i) 
pr re re ae re en 


Ot St Ot St St Sr St Or Or Or Se Or Gr Or Ct Or OF Ot Or Or St Sr Or Or 


| 1.50 
Sun. |25| 7.50 2.40 
Mon. |26) 7.50 | 400 
Tue. |27| 7.50 400 
Wed. |28| 7.50 4.00 
Thao. (29) 7.50Nm) 4.00 | 
Fri. (30) 7.50 4.00 | 
Sat. |31| 7.50 | 4.00 || 


#9 tO 
co 
a 


i) 
i) 








M2 92 98 928 82 92 03 02 98 OF 08 98 0d 9) Od 0d 9} 98 9 02 8 ST SD 8 2 ed 82 82 Ot OR 
« ° » 2 2o us 
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TOTAL HOURS LIGHTING 
DURING 1897. 








By Table No. 1. By Table No. 2. 
Hre.Min. Tirs.Min. 
January ....233.00 | January. ...423.20 
February. ..187.20 | February. ..355 25 


March. ....202.00 | March... . .355.35 
April.......170.40 | April... . ..298.50 
May...<--. 163.00 | May .......264.50 
June ...... 140.40 | June......234.25 
PS eee 151.40 | July.......243.45 


August ... 167.30 | August ....280.25 
September ..174.40 | September. .321.'5 
October... .200.00 | October ....3:4 20 
November... 205.20 | November ..401.40 
December. . 220.10 | December. . 433.45 











Total, yr..2216.00 | Total, yr...3987.45 
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To Whom It May Concern. 








KE 


WE have learned that the makers of the “ Sunlight” lamp 
assert that there has been a decision in the English Courts 
which saves them and their customers from liability as infringers 
of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight.” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 


Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 








= 
5 
= 
= 
ea) 
= 
= 
5 
F: 
= 
a) 


June 28, 1897. 


The United Gas Improvement Company, 








DREXEL BUILDING, PHILA., PA. 


Originators and Builders of the 
Standard Jouble Superheater |owe Water fas Apparatus. 
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SHADING INDICATES STATES IN WHICH HAVE BEEN BUILT THE STANDARD DOUBLE 

















SUPERHEATER AND JUNIOR LOWE WATER CAS APPARATUS. 





UPWARDS OF 215 SETS INSTALLED TO JANUARY 1, 1897. 


ELEVEN 


CONSTRUCTION. 





PLANTS NOW IN PROCESS OF 


Builders, Lessees and Purchasers of Gas Works. 





Pamphlets, Plans and Estimates Furnished. 
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“ONE OF THE 
_ GROWN FOLKS” 


Selected over all competitors by 
The Milwaukee Gas Light Company 
in February, 1896. 


2,000,000 Gu. Ft. Gapacity. 


During 11 months’ steady operation has 
been continuously producing better results 
under all working conditions than were 








guaranteed in competition. 

Our record sells our Apparatus, whether 
Water Gas or Coal Gas, Purifers, 
Valves. Gas Engines, or anything else 
we handle. 3 





WM. HENRY WHITE, 


a. actenmon voy, ‘The Western Gas Construction Co," ta" 
’ CHAPMAN VALVE MANUFACTURING C0,, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Ete 


Also, Cate Fire Hydrants with and without Independent 
Nozzie Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 








rE: 


LUDLOW VALVE MPG. CO. 


MANUFACTURERS OF _ 5% 


VALVES, 


Double and Single Gate, 4 in. to 72 in., outside and 
inside Screws. Indicator, etc., for Gas, 

















ee ee GASHOLDER TANKS AND The Cas Engineer’s 
¥ : ¢ (GAS WORKS MASONRY COMPLETE} “aboratory Handbook. 
¢ ¢ Plans prepared and Estimates furnished at short notice. By JOHN HORNBY, F.LC. 
cs : J. P. WHITTIER, Price, $2.50. 
D O 70 Rush St., Near Division Ave., Brooklyn, N. Y. A.M. CALLENDER & CO., 22 Tine Street, N.Y. Ci., 
z é 
C 0 
> 6 93 
ze « | HUGHES’ “GAS WORKS, 
fe fi 
2. : | Their Construction and Arrangement, 
5 4 And the Manufacture and Distribution of Coal Gas. 
— Originally wviiihés by SAMUEL HUGHES, C.E. 
Hydraulic Main Dip Regulators; Check Valves, Rewritten and Much Enlarged by WILLIAM RICHARDS, CE. 


Foot Valves, Yard Wash and Fire Hydrants. 


_ OFFICE AND WORKS: 


078 Ao Ot OY N.Y. ““|A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 


Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 
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NATIONAL GAS WATER Ga. 
218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E™MORRE LL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” : Git 8 


substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





SORE cnconceuramonntemamner 


GOVERNOR. 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 


IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





STEAM JET 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 


little space; uses very little steam; saves formation of carbon in retorts; increases yield 
EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0. No. 367 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 
32 'Pine Street, N. Y. City. 





BOOKS. 


DISTILLATION OF OOAL TAR AN 
AMMONIACAL LIQUOR. 
By Gzorez Lunar. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 

By Davm A. Gragam., 8vo., Cloth. Price $3. 
Orders for these books may be sent to this office. 


A. M. CALLENDER & C0., 
Pine 82., N. ¥. Orry 








DOUGLAS’ FERRIC OXIDE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost: It is now 
used by the largest gas companies in the West. 


Full information, with references to many Users, ¢ and prices 
delivered in any locality, furnished on application to 


H.W. Douglas (°cts‘compecy) Ann Arbor, Mich. 





IRON MASS 


For Gas Purification. 
Acts immediately, and more efficiently 


than any other purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Oreek, Brooklya N.Y 





Farson’s Steam Blower, 


FOR IMPROVING BAD ge IN BO 
R OTHER WASTE MA’ 


AND FOR BURNING BREEZI! 
ERIAL. 


PARSON’ S JAR BURNER. 


UTILIZING OOAL TAR AS FU 


PARSON’S “ATR JET TUBE CLEANER. 


nygto CLEANING BOILER TUBES, 


These devices are all first-class. 


y will be sent to anv responsible party for trial. 
unless satisfactory. Manufactured od by the WATERTOWN STEAM BLO- 


No saie 
ER COMPANY 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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orn PERKINS & CO,, 9.0m 


228 and 229 Produce Exchange, New York vasa 


TIDEWATER SALES AGENTS FOR THE FOLLOWING? 


Ocean Mine Youghiogheny Gas Coal. 
Clinch Valley, ThackersLogan Gas Coals 


Old Keritucky Shale and 0. K. Boghead. 


BShipments from New Work. Fhiladelphia. Baltimore ana Norfolk. 


BERWIND-WHITE GOAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 


Offices: STRIGTLY High Grade..... 
Carefully prepared. 
For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 


FIELDS ANALYSIS 


Eor the Wear 18905. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Cen. Mangr. of The Gas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 




















‘Washington Building, New York. 














Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Ge 1 Tree, including all the products discovered to date the total number amounting to near 700), offers for sale a 
limited number - copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


i A. M. CALLENDER & CO., - - No. 32 Pine Street, New Yorx. 
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GAS ENRICHERS. 





GAS COAIS. 


GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


MINES, - = Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Lecust Point, Baltimore, Md. 
OFFICE, - = 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 
71 Broadway, N. Y. 60 Congress S8t., Boston. 
——— 


ALTHOUSE & KENNEDY, 


Reading Terminal—Philadelphia. 


: AGENTS, 





“Shaner,” Westmoreland, Pa. 


HIGH GRADE GAS~COAL 


AND 


KENTUCKY CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


. Simple, Durable. Will 
any Size Desired. 


Cc. M. KELLER, 

Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 

Correspondence Soiicited. 


GREENOUGH’S 


“DIGEST OF GAS CASES.” 


Price, $35.00. 














This is a valuable and important work, a cop; 
of which should be in the possession of every gat 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has eves 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 


Ae M. CALLENDER & CO., 323 Pine St., N.% 


— THE — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened == Prepared for Gas Purposes. 





‘heir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations un 
the Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 

Room 720, Reading Terminal ‘Building, Phila., Pa. 
Yoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 





EpmuND H. McCuLLouG3H, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





BrwrOoiINTsS OF SHoBIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J.. 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Compa its well-known 
Coal has been largely used by the Gas Companies of New Hngland and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom [.¢m sulphur and other impurities. 

ail 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL CO. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittsbnuren, Pa 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICA. 





Established 1858. Incorporated 1890. 
Cuas. E. Grecory, Sg PoE ada gy V.-Prest, & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


—_2toa_—_ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


Sta _— 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


i 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 

















Established 1854. Encorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co.,| 


CAS RETORTS .. 
FIRE BRICK 


” e * 

RETORT SETTINCS | 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerativa Furnace. 


This is the original coal-consuming Furnace for Retort 
Regenerative Furnaces fi Suc reer ot 9 
‘or Benc 0 ‘s or 9's 
erected complete. sets: 
Proprietors of the Coze System of Inclined Retorts. 


St. Louis, Mo. 


Manufacturers of é 


ESTABLISHED IN 1is45. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 
TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


BU bine St., ; us 


- Adam Weber, 


Proprietor, 


Manhattan Fire Brick and Enameled 
Clay Retort Works. 


|\ Works, Weber, N. Jd. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts. 












Fine [SaIcK 


CLay nerd: 

















Works, 
LOCEPORT STATION, PA. 





—ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


GARDINER &@ Sow 





Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0, Box 373. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
RETORT WORKS 
OFFICE, 418 ‘to 422 . si N.Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 





GEROULD'S IMPROVED RETORT CEMENT. 







4 Vement of great value for patching retorts, 
pieces. making up all bench-work £ pom 
polas. Irinis cement is mix ed ready for use. 


Cc. LT. GHROULD & CO., 


N. 34 & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Ocntralia, Ills. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pino Street, St. Louis, Mo. 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 








e | We have etudied and perfected three important points. 


Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


‘Half and Full Depth Benches of Our Own Design, 
Containing 6,8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 





Tueo. J. Surra, Prest. J. A. Taywor, Sec’y 
A. Lamsta, Vice-Prest. and Supt.; 


BALTIMORE 


eal & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Baff Ornamental Tiles and Chim. 
mey Tops. Baker Oven Tiles 12x 13x23 
and 10x 10x22. 





WALDO BROS., 102 MILE 8T., BOSTON, MASS. 
Sele Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous I)lustrations 





Price, $3.00 


A. M. CALLENDER & CO 82 Pine Street, N. Y. City 
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WM. W. GOODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUPACTURERS OP 


The Double-Acting Gas Engine, 


Under the Patents, of Griffin, and Dick, Kerr g Co., of London and Kilmarnock. 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 





ESSENTIAL PRINCIPLE.—An impulse at each end of piston ; using half force to each impulse ; doubling 
the steadiness ; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cy inder, and connecting rod is carried in a cross-head working in-a 

slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo) 


the past eight years. Address ww. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ind. 
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DAVIS & FARNUM MEG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. Boston Office, R'm 18, Vulcan Blig,, 8 Oliver st, 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 
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Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
.  $pecial Castings of all Descriptions. 


GAS ENGINEERI NG COMPANY. 


INCORPORATED, 
—y Conestoga Building, hi Relardrs cca PA. 








| Steel Tanks for Gasholders;Iron Roof Frames and ‘Moors, | 











us aon eo oNsiie F. L. SLOCUM, Pres'’t. 


Gas Works Machinery af all kinds, SAM'L WOODS, Bec’y. 


PITTSBURGH } WASHER ‘SCRUBBER, : PTY YY \\\)) 
FELDMANN AMMONIA MACHINE, pLfem ; | " | \)\ Jd) 
" J» foe fe MS ‘ ad 
a can oe “ ; 












Tor produeing Sulphate, Aqua, Chloride 








pal Comisaicnel Liquors. 
a ik: The Erection of Bi-Product Coke Ovens 
>) a Specialty. 
aaa Faux System of Recuperative Benches. el 
a NEW SYSTEM HYDRAULICS. SCRUBBER. 








Ken Tur Manufacturing — 


Steel Gasholder Tanks, 


Sinacte, Dousie AND TRIPLE-LIFT CEASHOLDERS, 
am HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm. 


lron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers; Purifiers, 
Wooden Trays, Floor Carriages, Genter Seal and Valve System Gonnections, Gast and | 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 
VALVES, Double Gate, Hubs Flange, Outside Screw Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 











AaAdadress, 


KERR MURRAY MANUFACTURING CO. 


Fort Wwavne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BAL, TIMORESE, MD. 










































































Triple. Double & Single-Lift PURIFIERS. 
GASHOLDERS. | 
: CONDENSERS, 
[ron Halder Tanks, 
Scrubbers, 
ROOF FRAMES. 
Bench Castings. 
Girders. 
Oil STORAGE TANKS 
BHAMS Boilers. 

















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 











W. HM. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 


Catalogues, Plane and Estimates Furnished upon Application. 











LOW} WATER GAS APPARATUS, MERRIFIELD-WESTCOTT-PEARSON 8E 














1066 American Gas Light Journal. June 28, 1897. 


R. D. WOOD & C0, "= mon ratuoens, Sore ot ENG Mitchel Scrubber, Patented, a 


400 Chest :ut Street, fecbtil Pa. a ae ee | ee ee 











MANUFACTURERS OF 


CAST IRON PIPE. ul a A 


BUILDERS OF = Ws ma fe aes 


Gas Holders, 


iagle, Double and Triple Lifts, — or without Wrought Iron if ‘ : dh fl 


PURIFIERS, semana. SCRUBBERS. 
The Hopper Automatic Gas Governor 
Send for Pamphiet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works, 


245 Broadway, New York Gity. —orFicts= Bridge & Ogden Sts., Newark, N. J. 


=a The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN BE. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 


ties 




















ae Se a a, 
haa = 


| 
i 





BUILDERS OF 


Gas Molders. 
Single and Multiple Section Gas Holders a Specialty. 
Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval. or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! To Gas Companies. 


THE LOOMIS PROCESS. | cress car scmnns o wr sere 


dow i in successful operation at Works of John Russell Cutlery Co., Turner's Falls, Mass., and under a stated pressure, Send for samples. 
enry Disston’s Son's Saw Works, Tacony, Pa. Also, SERVICE OLEANERS, DRIP PUMPS, and STREET 


The Cbumsiele Gas Generating System in the World. MAIN PROVING APPARATUS. 
P-ans and Estimates Furnished. oO. A. GEFRORER, 


BURDETT LOOMIS, - Hartford. Conn. 248 N. Sth 8t., Phila, Pa 
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GAS WORKS APPAKATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 








H. RANSHAW, Prest. & Mangr. T. H. Brecon, Asst. Mangr 
WILui1aM Stacey, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING CO 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehes, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


. Cincinnati, Ohio. 


George Shepard Page's Sons, 


Sole Agents for 


The Ammonia Washer-Serubber. 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece: Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. G69 Wall Street, New York City. 

















Practical Hints GEORGE R. ROWLAND. T. G. LANSDEN, 
ON THE CONSTRUCTION AND WORKING OF Formerty with the Continental iron Werks. : 
Regenerator Furnaces, _Draughtsman and Constructing Engineer. | O"sulting and Contracting Gas Engineer 
By Maurice Granam, C.E. Drawings, Specifications and Estimates furnished for the con | Estimates, Plans and Specifications for New Works (Coa 
Price, $1.25. . Ce nies given anaes ee. Special or Water Gas), and for Extensions or Alterations. 
A. M. CALLENDER & CO., 22 Pine Street, N. Y.).| Office, No. 245 Broadway, N. Y. City. | Room H, 108 N. 4th St., St. Louis, Mo. 














‘WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished, 
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(842 « fjeily & Fowler, * 1897 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, semoisie asc Pa, 


ERS OF 


sspeenensssssets G ash O | d eC rs SES 


Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


TAMES q f LOVD & SONS, ““Gregon Iron Works, 


West 20th and 2ist Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Half Regenerative Furnace Casti wer Scrubbers, Mechanical Scrubbers, Puri Malleable I 
Hsvort Lids, Hydraulic Holt Puriier Carnage, Crowes, Tet, in, Angi Reducery & Bend Sectional Sicove, Fligh Cape Beret Dif cto alvaye on band 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes, 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


| LOGAN #RON WORKS, 


Brooklyn, N. Y. 


MANUFACTUREF OF 



































Works 


from the Union Gas Light Company, of East New York. The contract was completed and the 





Singie or Mulxiple-Lift 


Complete with Steel Tanks. 


BENCHES, SCRUBBERS, 
CONDENSERS, 





Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 


in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 





actual use 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron 


Holder was in 


GASHOLDERS, 


PURIFIERS, IRON ROOFS, 
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GAS AND WATER PIPES. 


GAS METERS. — 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 


Ff 
Davin Leavitt Houcu, 
26 CORTLANDT ST., N.Y. CITY. 


Consulting Engineer. 


Inv and Appraisals. 
and Estimates. 


Contractor. 
Machinery and Structures. 
Gas and Water Pipe. 





WARREN FOUNDRY 


CAST IRON 





Established 1856, 


AND MACHINE 6O., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


From THREE 70 FORTY-EiGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 





NEW YORK. 


jy 


GAST TRON = - 


"CHICAGO, OF re 






a 
| 
4 


CAN aa ATER DIE 


42 GENER FOUNDRY WORK 





Special Agent for Selling & Purchasing. 


GEORGE ORMRO , . & Treas., Emaus, Pa. 
| DONALDSON, Prest., Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


WATER AND GAS. 





Also, wuiven PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF Steed tn ia enameled GAS COMPANIES 


Price, 


A. M. CALLENDER 


& co,, -- 


$5.00. 


No. 32 Pine Street, New York. 








SCIENTIFIC BOOE Ss. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 


GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. | 


20 cents. 


PRA(t TICAL TREATISE ON HEAT AND VENTILATIO 
with Special Relation to — and Cook! 
ag y Gas. By E. E. Perkins. 


CHEMISTRY on ) weaemmeeaten GAS. By Norton H. 
Humphrys. $2. 
PRACTICAL TREATISE ON HEAT By Thomas Box. 21 | 


AL PHOTOMETRY : A Guide to the 
ie tof Light. By W. J. Dibdin. 


CdEMICAL TECHNOLOGY: Vol. 1. Fuel and Its Appli- 
cations, $5. Vol. Il., Lighting, $4. 

IRONWORK: Practical Designing of Structural Ironwork. 

By H. Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plantand 
Machinery. $5. 


ee as HANDBOOK ON GAS ENGINES, by G. Lieck- 


it ID Bk FOR MECHANICAL AND .  \cm 
Lig ES. By E. A. Brayley Hodgetts. $2.50 


COAL, [SPONTANEOUS COMBUSTION OF. By iehisiee 
an, C.E. 


COAL: Its History and Use. By Prof.Thorpe. $3.50. 
THE GAS WORKS OF LUNVON. By Colburn. 0 cents. 


of the | 


HEAT A MODE OF MOTION. By John Tyndall. $.-. 


| THE MANAGEMENT OF SMALL GAS WORKS. By) 
C. J. R. Humphreys. $1. 


| MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


THEORY OF HEAT. By J. Clerk-Maxweill. $1.50. 

GASFITTER’S GUIDE, by John Eldridge 40 cents. 

| AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R- 
Arnold. $2 


ea OF GAS WORKS, by Walter Ralph Her- 
ing 


DIGEST OF GAS CASES. $5. 
| PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 
DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 
A TREATISE ON THE COMPARATIVE COMMERCIAL 
— ry GAS COALS AND CANNELS. By D. A: 


A cute BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50, 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $9.50. 


GAS LIGHTING ANP GAS FITTING. By W. P. Gerhard. 
50 cents. 


PRACTICAL PLUMBING. By P. J. Davies. $8. 


GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50 





| AMERICAN PLUMBING. By Alfred Revill. $2. 
CEMENT; A Manual of Lime and Cement, gg gman 


and Use in Construction. By A. H. Heath. 
ELECTRICITY. 


ey. PHOTOMETRY, with sae Application tc 
ric Lighting. By A. Palaz, 
} einem OF ELECTRIC LIGHTING, Including Electri- 
Generation, Measurement, Storage and Distribution. wy 
Philip Atkinson. $1.50. 


saa 5 ea TRANSMISSION OF ENERGY. By G. Knapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend 40c 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC en FOR AMATEURS. By E. 
Hospitalier. $2.50 

PRACTICAL sensamenads OF DYNAMOS AND MO- 
TORS. $1. ‘% 


PRACTICAL cup. TO THE TESTING OF INSULATED 
WIRES CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $250. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 
John T. Sprague, M.I.E:E. $6. 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must ‘e added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. 
books sent C.0.D. 


All remittances should be made by check, draft, or post office money order. No 


A. M. CALLENDER & CO., 32 Pine Street. New York. 
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NATHANIEL TUFTS METER C0, 


63 Beverly Street, Boston, Mass. 











MANUFACTURERS 0) 


DR Ww GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


a Apparatus for the Chemical Testing of Gas and Gas Liquor. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete., Etc. 
~m—_“Perfect” Gas Stoves —=2- 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 





























FACTORY AT ERIE, PA. 








“(jood Advice, if taken in Season,” 
will Save Much Vexation and Many Dollars. 


USE KEYSTONE METERS 


THIS SPRING. 
Taz KEYSTONE METER GO., zoversrorp, pa. 
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GAS METERS. GAS METERS. GAS METERS. 





Established |1834. incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. 3 PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. - 
GOVERNORS FOR GAS WORES. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
BMaanufactorics: GAs STeoVv Es. a Peg OS mE : Fs 
SUGG’S “STANDARD” ARGAND BURNERS, Sepang 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 Nor. b Second Street, St. Louis. 
Arch & 22d Sts., Phila. Wet Meters with Lizar’s “Invariable Mcasaring”? Drum. 222 Sutter Street, San Francisce- 








HELME & McILHENNY, 


Hsteblished. 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Etc, 


=_—_—_ METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


D. McDONALD & CO.. 


Establishcd 1854. 

















511i West 2ist Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. : CHICACO, ILL. 





MANUFACTURERS OF 


" ‘Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 
Meters of all makers Thoroughly Repaired. 











THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Dire 


Detroit, Mich. 
Manufacturers of Gas Meters of the Highest Quality. 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 





Detroit is one of the best shipping points in the United States for prompt deliveries by rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs, We make our own Tin Plate. Trial Orders Solicited. 
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GAS ENGINE WORKS, 


_ 83d and Wainut Streets, Philadelphia, 
as Vesey St. Boston, 19 Pearl St., Chicago, 245 Lake St., 


Occupies — @pace every alternate week. 


& co., 


isiatdeeae17- -1519-1521 Race Street, Philadelphia. 


resid Street, New York. 75 W. Clinton St., Chicago. 
WM. 8. -GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 


MANUFACTURERS OF 


STATION METERS, 
% CONSUMERS’ METERS, 


el Registers, Gauges, Experimental Ree Rte. 


| ‘SPECIAL NATURAL GAS METER 
Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 





























































This Meter is an 








- . SIMPLE . 


unqualified success in 








Great Britain. 





| DURABLE 








Its simplicity of con- 





- ACCURATE . 





struction, and the 








positive character. of 


. RELIABLE . 











the service performed 





All Parts* 


‘y by it, have given it 
Interchangeable 





pre-eminence. 











Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 


Dispenses with 6 DEROSUASuand inerees OUTPUT. 


MAY: 14 1918 | 














